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SONYS 
answKT 


J14COBYO 

KEMPTHORNE 

SERVICES 


Superlative hi-fi doesn't come cheaply. 

The ultimate runs into four figures or even more. This Sony 
rig doesn't. Yet only the perfectionist would ask for better 
than this and even he mightn't tell the difference. 

Ask to hear, in combination. Sony's TA-1055 amplifier 
(23w/RMS per chi.). PS-5520 belt-drive turntable, the 
3-speaker SS-7200 enclosures and the TC-134SD Dolby* 
tape deck. They're Sony's answer to the quest for 
magnificent hi-fidelity at a three figure price. 

‘Dolby is a trademark of Dolby Laboratories Inc. 


SYDNEY: 26 2651, MELBOURNE: 329 6866, ADELAIDE: 93 2338/9, BRISBANE: 
44 4488, PERTH: 81 3422. LAUNCESTON: 25 322. Agents: CANBERRA: 
47 9010. NEWCASTLE: 61 4991, FAIRY MEADOW: 84 8022. 


SN 1992 
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Are messages from other worlds reaching 
us, hitherto undetected? The possibilities are 
discussed in our exclusive feature story 
which starts on p. 16. 


Based on a new large-scale integrated 
circuit, our new digital clock uses a Sperry 
planar gas readout with big, bright digits. 
The description starts on p.28. 


On the covet 

An engineer at Farnell Instruments Ltd in 
Yorkshire, northern England inspects a 
printed wiring board which forms part of a 
100MHz digital frequency counter. 

(Courtesy British Information Service) 
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EDITORIAL 

VIEWPOINT 

_ ) 


Action on data banks—at last 


It is good to see that at least one country has seen fit to take positive action 
protecting the rights of the individual against possible misuse of computer data 
banks. The Swedish Government has passed the world’s first national law to regulate 
the establishment and operation of data banks, and has set up a Data Inspection 
Board to administer it. 

The board is no paper tiger, either. When the law takes full effect in July next 
year, the board will have virtually full power to safeguard individual privacy where 
private data banks are concerned. All such data banks will be registered by the board, 
including payroll records, subscriber and direct mail lists and credit rating lists. 
There will be strict control over the type of information about an individual which 
may be kept, and the uses to which the information may be put. 

No private data bank will be able to file highly personal information about an 
individual, for example. Religious and political views, arrest record, psychiatric 
record and all information of a similar nature will be prohibited except by special 
permission. 

Individuals will have the right to get a free printout, in understandable form, of 
any data bank entry about them. An individual will be able to demand that any errors 
in an entry about him be corrected, or failing this that the entry be deleted. Not only 
this, but the individual will be able to sue the data bank if it propagates false in¬ 
formation about him. 

Although initially there will be no obligation for a data bank operator to notify an 
individual when he or she is entered on a file, this has apparently been considered. 
The law includes provision for compulsory notification at a later stage if experience 
shows this to be necessary. 

While the new law will obviously not prevent illegal use of data bank information, 
I believe it does represent an important step in the protection of individual privacy. It 
makes official recognition of the potential dangers of data banks where the rights of 
the individual citizen are concerned, and institutes a comprehensive system of legal 
safeguards. 

It is to be hoped that the governments of other countries, including our own, will 
take careful note of the new Swedish law, and will give serious and urgent con¬ 
sideration to bringing in similar legislation. The time to act is now, before it is too 
late. 

Jamieson Rowe 
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Pomier problems solved 

(in a small package) 

Elcoma introduces its new range 
of flat pack power transistors. 


Type No. 

NPN 

PNP 

VCEO 

(V) 

o< 

ic 

(A) 

ptot 
up to 

Tmb = 25°C 
(W) 

hFE 

@ Ic 
(A) 

BD135 

BD136 

45 

1.5 

1.0 

8* 

>25 

0.5 

BD137 

BD138 

60 

1.5 

1.0 

8* 

>25 

0.5 

BD139 

BD140 

80 

1.5 

1.0 

8* 

>25 

0.5 

BD233 

BD234 

45 

6 

2 

25 

>25 

1.0 

BD235 

BD236 

60 

6 

2 

25 

>25 

1.0 

BD237 

BD238 

80 

6 

2 

25 

>25 

1.0 

BD433 

BD434 

22 

7 

4 

36 

>50 

2.0 

BD435 

BD436 

32 

7 

4 

36 

>50 

2.0 

BD437 

BD438 

45 

7 

4 

36 

>40 

2.0 


*up to 

^mb = 70°C 


ELCOMA 

ELECTRONIC COMPONENTS AND MATERIALS 
Sydney, Melbourne, Brisbane, Adelaide, Perth 
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DIGITAL 

VOLT-OHMMETER 



• 0.1% DC ACCURACY 

• AUTO-POLARITY 

• 3 V 2 digits with 100% 

OVER-RANGE 

• DUAL SLOPE IN¬ 
TEGRATION 

• 10 MEG INPUT 
RESISTANCE 

• LOW COST 


SCIENTIFIC ELECTRONICS 
PTY LIMITED 

42 Barry Street, Bayswater Vic 
3153. Telephone— 

Melbourne 729 3170 Sydney 
25 3955 Brisbane 47 4311 


UNITED TRADE SALES 
PTY. LTD. 

280 Lonsdale Street, 
Melbourne, 3000 Telephone: 
663 3815 

COSSOR 89D Double Beam CRO Tubes Brand 
New. $12.00 ea. P/P $2.00. 

CASSETTE TAPE HEADS. Mono Transistor 
Track. $1.50 ea. P/P 15 cents. 

SILICON DIODES 100 P.I.V. 145 amp. $3.00 

no p / p r'ontc 

TERMINAL ASSEMBLIES FOR ABOVE BO 
cents ea P / P. 15 cents. 

CRYSTAL FILTER 10.7 Mhz. 10 Khz Band¬ 
width. $5.00 ea P/P30 cents. 

TELESCOPIC ANTENNAS. CLOSED 7”. 
EXTENDED 69". BASE DIAM. $2.50 ea. 
P / P 20 cents. 

COMPUTER BOARDS APPROX 10 
TRANSISTORS PLUS 30 DIODES, 
RESISTORS AND CAPACITORS. ALL COM¬ 
PONENTS HAVE LONG LEADS. $1.26 ea. 
P / P 40 cents. 

SPECIAL OFFER. SIX BOARDS FOR $6.00. 
P/P $1.20. 

RESISTORS - CARBON. POLY PACK of 100 
MIXED VALUES Vz and 1 WATT. $2.00 per 
pack P / P. 30 cents. 

COMPUTER RELAYS 20v COILS. 4 SETS 
CHANGEOVER CONTACTS SIZE 2 / 2 " x 1" 

X y2" 

COMPLETE with SOCKET 75 cents ea. P/P 
20 cents. 

AS ABOVE BUT WITH LATCHING COIL AND 
MECHANISM $1.00 ea. P/P. 20 cents. 
WIDMAIER PUSH BUTTON SWITCHES 2 
SETS CHANGEOVER CONTACTS. $1.50 ea. 
py(P 20 cents. 

PIANO KEY SWITCHES SIX KEYS. 5 SEC¬ 
TIONS WITH CHANGEOVERS $1.00 ea P/P 
30 cents. 

STEREO JACKS - CHASSIS MOUNT FIT 
P.M.G. TYPE PLUG 35 cents. P/P 15 cents. 


LETTERS TO 
THE EDITOR 


The views expressed by correspondents are 
their own and are not necessarily endorsed 
by the editorial staff of ''Electronics 
Australia". The Editor reserves the right to 
select letters on the basis of their potential 
Interest to readers and to abbreviate their 
contents where this appears to be ap¬ 
propriate. 

4-Channel convert 

Tve just finished reading the article on 4- 
channel Hi-Fi in the July issue of EA, and 
am prompted to add my thoughts on the 
subject. 

Fve been a pretty well hooked hi-fi addict 
a few years now, almost exclusively 
listening to classical music. I have followed 
the 4-channel saga, of course, but not 
wanting to sit in the middle of an orchestra 
while listening, I couldn’t see that 
quadraphony had anything to offer in my 
situation. 

However, recently I had the use of an 
extra pair of high quality loudspeakers for a 
while, so I hooked them up in the Hafler- 
Dynaco out-of-phase method as rear am¬ 
bience speakers. 

The difference was amazing! As you 
describe, they add a tremendous sense of 
depth to the sound, and a freedom of 
listening position which was not possible 
before. Your words “a feeling that the 
whole room was filled with sound” exactly 
describes my reaction. 

Now, two other points: Firstly, EA is the 
only magazine I can think of off hand which 
does not have a ‘‘Letters to the Editor” or 


FREE NEXT MONTH: 64-page manual 

The October Issue of "Electronics Australia" heralds an innovation for the 
electronics industry in Australia. As part of the issue, Dick Smith Electronics of 
Gore Hill, SJydney will publish the latest edition of their Electronic Enthusiast's 
Manual. Containing 64 pages — additional to the normal content of the 
magazine — it will be pre-printed and stapled for easy removal. 

Dick Smith, managing director says: "The publication is a manual rather 
than a catalog, for it meets the obvious need for technical information on 
products, as well as providing the usual catalog material." 

The Manual will contain an enlarged section on transistors and integrated 
circuits and, for the first time, will include "inside" circuits and parameters of ; 
IC's. Special "Introduction" sections will aid clients in the choice of loud¬ 
speakers, microphones, &c. There are "How To" sections, and a focus on 
educational material, including a description of over 20 textbooks selected as 
appropriate for Australian conditions. 

Fifty-cent discount vouchers, a feature of earlier manuals, have been 
retained but. In addition, there is a more recent idea, the Dick Smith j 
"Newslette:," intended to keep customers up to date in regard to products, | 
changes, ftc. 

All this will be free in your October Issue of "Electronics Australia." Says 
Dick Smith: 

"We get a lot of mall from people who evidently borrow the magazine 
from a friend. I hope they are going to purchase their own October issue and 
obtain their own copy of our catalog/ manual. They will certainly want one 
and it will be a lot easier to acquire it in this way rather than purchase it 
separately by mail order." 


‘‘Readers’ Letters” section for letters just 
such as this one. I don’t think the ‘‘Answers 
to Correspondents” pages fit the bill 
because the letters there are usually 
queries, calls for help etc. The ‘‘Forum” 
section can only handle two or three letters 
at a time, usually. It’s just that I like 
reading readers’ letters to magazines; don’t 
ask me why! How about it?‘ 

Secondly, prominently displayed on the 
Editorial page of the magazine are the 
words ‘‘On sale the first Monday of each 
month”. I would suggest that you add the 
words ‘‘if possible, otherwise the second or 
third Monday of the month”. Maybe you are 
punctual in the Eastern States, I don’t 
know, but certainly not here. The July issue 
did not appear here till the 9th, and others 
have been as late as the 14th of the month. 
And if the first Monday of the month is a 
public holiday, why do we have to wait until 
the following Monday? 

P.J. Croft, (Yokine.WA.) 
COMMENT: Whether or not you expected it 
as quickly as this, here’s the section you 
asked for! We’re interested in your reaction 
to 4-channel sound. We try hard to meet the 
official publication date on a nation-wide 
basis but what with staff and printing 
problems, power restrictions, transport 
hitches. 

Frayed Cords 

I wish to suggest that the articles ‘‘A Look 
at Electrical Safety” have avoided the 
biggest hazard for the serviceman, and that 
is the consciousness that in repairing — or 
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even selling — appliances he may con¬ 
tribute to the death of an individual. The 
hazard which at present seems in¬ 
surmountable is that of cable continuity and 
freedom from damage which restdts in 
fraying. Let me hypothesise a non-too- 
unusual situation:— 

A builder comes in with an appliance in 
need of repair. The repair is effected (eg 
brushes in saw replaced) and, just by way 
of precaution the electrical safety of the tool 
is checked. As with most builders’ equip¬ 
ment, the saw is metal bodied. Visual in¬ 
spection at both ends of the flex show 
connections to be correct and safe. Earth 
continuity between body and earth pin 
shows satisfactory on a multimeter. In¬ 
sulation resistance also checks adequately. 
Assured of the safety of the unit, the builder 
returns to the job. 

What would you suspect if the builder died 
some minutes later due to electrocution? 
What could anyone suspect? 

The fact is that all power leads have to 
flex, and frequent flexing leads to fraying 
and beaking of the conductor beneath the 
casing. Bruising of leads may sometimes 
not expose the conductor but still sever 
most of the strands of that conductor, as will 
pulling on the lead. 

If file saw motor internal insulation 
breaks down and the body becomes live, the 
earth should effectively deal with that 
situation. However, the earth and neutral 
leads have been internally damaged to the 
extent that they fuse at 1 amp, whilst the 
supply fuse is rated at 15 amps. Obviously, 
the builder has no chance. 

Why is there no acceptable unit on the 
market in Australia for load / resistance 
checking the safety of power leads, ie 
checking the resistance of a known length of 
conductor at its rated maximum capacity? 
liiat would indicate inconsistency. 

British units available are not approved 
by S.E.C. (Victoria). Should the serviceman 
tell his customers that in Australia we 
cannot be sure that any cable is safe to use, 
unless it is fed through a core balance 
relay? 

Of course he should. If he doesn’t tell 
them so, he’s either ignorant or a liar. How 
can anyone who repairs a lead sleep easy? 

I’m very serious about this inadequacy. I 
have met with no more than “ho-hum” from 
S.E.C. in Victoria on the matter. I really do 
believe that the service industry has got to 
get something done to rectify a most 
anomolous situation: loads of safety 
standards which are useless in the face of 
one partially fractured wire. 

L. Junor (Diamond Creek, Vic.) 


NOTICE 

PUBUC AUCTION 

Large stocks of surplus Elec¬ 
tronic Equip Et Components 
Transceivers-Resistors. 

Capacitors etc. 

AUCTION DATE 
SATURDAY, SEPT 22 

RITEBUY TRADING 

Oo* 

69 Arden St, Nth Melb, Cnr Curzon 
&• Arden Sts. Phone 329 7618. 





Have you considered a career 
in computers? 

Honeywell, as the Indust^’s second, largest supplier operating 
multl-natlonally In fIfty-sIx countries, can offer you an Inter¬ 
esting, challenging,and highly rewarding career In the fastest 
growing Industry on earth. 

A career with Honeywell offers: 

Training 

Job satisfaction and interest 
Promotional prospects to match capability 
Overseas travel opportunities 
Pay for performance 
Security 

Superannuation scheme equal to the best 
Other usual benefits. 

Our equipment range extends from the smallest to the largest 
systems In Australia. We are major suppliers to the Banks, 
Government, manufacturing and other business. We also lead 
in Time-Sharing conversational computing. 

If you have been trained In Telecommunications, Radar, Radio, 
Digital Techniques or Data Processing we may have a position 
with our Engineering team for you. 

Interested? Who wouldn’t be! 

Call our nearest Field Engineering Branch Manager— 

T. Warnes, Sydney 69 0355, W. Williams, Melbourne 26 3351 
W. Faber, Sydney 69 0355, D. Child, Canberra 49 7966 

Or write to: 

Personnel Manager, Honeywell Information Systems, 
Edgecllff Centre, 203 New South Head Road, 

EDGECLIFF, N.S.W. 2027. 


HIS.PP6R1 


Honeywell 
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Mr. Doll^ versus the bi^ 


As you may know, Mr. Dolby is that clever 
American gent who discovered a way to take 
the hiss out of tape recordings. The point about 
the AKAI GXC 65D Invertomatic Cassette 
Stereo Tape deck is that they have not 
merely used The Dolby System to reduce tape 
hiss but rather to eliminate it altogether. The 
way AKA*I did it was to realise that Mr. Dolby’s 
system needed help to achieve a no noise goal. 


So they added an Automatic Distortion reducing 
system, Overload Suppression, the much 
vaunted GX HEAD (with a LIFETIME 
GUARANTEE) and just to cap it off it flips the 
tape automatically. We urgently recommend 
that you call into your nearest AKAI dealer and 
enjoy a new sensation in a Stereo Cassette 
Tape Deck... Just ask to hear the bug-free 
deck — AKAI GXC 65D. 





AKAI 


THE VERY REAL SOUND EXPERIENCE 


Distributed by Akai Austraiia Pty. Ltd., 276 Castlereagh St., Sydney, N.S.W. 

Tel.: 61 9881. 146 Burwood Rd., Hawthorn, ViC. Tel.: 81 0574. 399 Montague 
Rd., West End, Brisbane, OLD. Tel.: 4 0171. 8 Arthur St., Unley, S.A. 

Tel.: 71 1162. 11-13B Belmont Ave., Belmont, W.A. Tel.: 65 5833. Homecrafts 
Pty. Ltd., Petrie St., Canberra City, A.C.T. Tel.: 47 9624. Docen Audio, 122 Bunda 
St., Civic Centre, Canberra, A.C.T. Tel.: 48 8785. P & M Distributors Pty. Ltd., 

87A Brisbane St., Launceston, TAS. Tel.: 31 5815. Pfitzners Music House. 

Smith St., Darwin, N.T. Tel.: 3801 
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First we made them 
easy to use. 

Now We'Ve made thran 

easy to get. 


Yes, we now have distributors. The best 
there are In Australia. These distributors 
have In stock our complete line of LED 
displays and LED lamps. 

Easy to use. All these products are solid- 
state and directly DTL-TTL compatible. And 
they are all designed for ease of application. 
A compiete LED lamp family. Our LED 
lamp family offers a complete selection of 
lens, lead and light output combinations. 
Our new T-1 Mini-LED is just 0.125" in 
diameter. This device offers high 
brightness over a wide viewing angle. And 
you have a choice of lenses; red diffused, 
clear or clear diffused. This little gem, 
known as the 5082-4480, costs just 45c in 
100 quantities. The T-1% long lead wire 
wrappable 5082-4880 lamps start at 45c 
each in 100 quantities; 
the short or bent lead 
5082-4440 LEDs 
start 
100 

Higher volume \\ 
prices on ail these 
devices are even 
more attractive. 






)Ul5i'-444U LtUS 

jtart at 45c in 
100 quantities. \v 



A new low-cost isolator. At 5 MHz 

bandwidth, it’s 25 times faster than 
any other isolator on the market. It has 
a high DC isolation voltage of 2500 volts, 
and a high common mode rejection of 
10 volts at 2 MHz, making the 
5082-4350 ideal for eliminating ground 
loops in digital or analog line 
receivers, floating powej^ 
supply and feedback 
networks. Prices 
start at $2.66 each 
in 100 quantities. 

A low-cost LED display. Our numeric 
and hexadecimal displays have simplified 
your designs with on-board electronics, 
standard package configuration, and 
categorized light outputs. Best of all, the 
5082-7300 numeric has a new low price of 
$10.80 in 100 quantities. 

A new 1.5" LED numeric. 

This new LED display, 
visible from 60 feet, has 
on-board electronics, 
wide viewing angle, 
and is designed 
,for edge mounting 
in a standard 


The 
U^ht 
Source 



PC board socket. Solid-state reliability 
makes the 5082-7500 ideal where 
dependability is important. The price is 
$23.40 each in 100 quantities. 

Small character LED displays. The 
5082-7405 is a 5 digit 
end stackable display, 
minimizes power 
consumption and 
offers ease of 
implementation 
with a standard 14 
PIN DIP package. At 
only 7 mW per digit, 
this display is ideal 
for calculators, 
portable instruments 
and anywhere that low power and high 
brightness are important.The 5082-7405 is 
priced at $2.97 per digit in 100 quantities. 

Easy to get. Call the distributor nearest 
you for immediate delivery. Or write us 
y for more information. 
HEWLETT-PACKARD AUSTRALIA PTY. 
LTD., 22-26 Weir Street, GLEN IRIS, 3146, 
Victoria. Telephone: 20 1371 (6 lines). 
Other offices In Adelaide, Brisbane, 
Canberra, Perth and Sydney. Also Auck 
land and Wellington, New Zealand. 




HEWLETT-PACKARD 

COMPONENTS 


DISTRIBUTORS:— 

VIC. 

RADIO PARTS GROUP, 

562 Spencer Street, 
West Melbourne, 3003. 
Phone: 329 7888, 30 1251. 


N.S.W. 

RADIO DESPATCH SERVICE, 

869 George Street, 
Sydney, 2000. 

Phone: 211 0816. 


S.A. 

GERARD & GOODMAN PTY. LTD., 

192 Bundle Street, 

Adelaide, 5000. 

Phone: 23 2222. 


90331/30037 
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Featuring^me^Bfoadway !^01 systems, the Rota amplifier if^^^^tfMS ^per - 

channel), the high quality Garrard Player with magnetic cartridge, base arid cover, and you have 
unbeatable value at the list price of $313.00; let alone at the special Instrol price of. $229.00. 

^ Complete Hi-Fi Catalogue 

□ 50 cents 

□ " 

□ 

□ 

□ 

□ 


►Please send me your complete full-colour hi-fi catalogue 
and price list containing full details of hi-fi systems and 
separate hi-fi components. I enclose herewith postage 
stamps or money order to the value of 50 cents. I 
understand that the 50 cents will be refunded on my 
first purchase. 


NAME 


ADDRESS 


.Postcode. 


Featuring the Rotel 
Speaker Systems, tl)i< 
ADC magnetic cartr 


VISIT 

INS1 


NSTROL 


NEW 


MELE 


Hl-F 


375 

LONSDALE 

STREET 


30 


91a YORK ST., SYDNEY 

(between Market & King Sts.) 

Phone 29 4258 

OR 

375 LONSDALE ST., 
MELBOURNE 

(just up from Elizabeth St.) 


310 amplifier (15 watts RMS per channel), the now famous Magnavox 8-3 
le Garrard SP-25 Player, base and cover, and the smooth response of the 
dge. This is value plus at . $299.00. 


























Th|s systerfTfedtures )BL Lancer t7,speakers at $299.00 ea. and a LUX 708 professional 50 watt 
amplifier at $228.00, thus totalling $826.00. Instrol now have reduced this to $799.00 Including 
FREE OF CHARGE the JH belt-drive turntable, featuring the Sansui tone-arm ADC 220XE, 
gcoustically sprung base and hinged cover. Special System Offer . $799.00. 


«OL 


s 


LARGE 


OURNE 


SHOWROOM 


(NEAR 

ELIZABETH ST. 
CORNER) 


INSTROL 


^ SPECIAL 
i;* BONUS OFFER 7l 

> These systems will be 
sent FREIGHT FREE to 
any city or town in 
L N.S.W. or Victoria, asj 
^ well as Brisbane ^ 
or Adelaide 


' DOUBLE 
WARRANTY 


Every system is 
not only covered by 
the manufacturer's 
warranty but also' 
by INSTROL'S own 
full guarantee. 


91a YORK ST., SYDNEY 

(between Market & King Sts.) 

Phone 29 4258 

OR 

375 LONSDALE ST., 

MELBOURNE 

(just up from Elizabeth St.) 

Never before have the omnidirectional Sonab VI speakers been available in a quality system 
at such an attractive price. They are backed by a 5 year warranty and come in the largest range 
of colours of any speakers in the world. The Rotel 310 amplifier, JH belt-drive turntable 
combination and ADC magnetic cartridge complete this system. All for only ... $419.00. 
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RAN teaching sonar using A-V techniques 


The Royal Australian Navy is using 
audio-visual teaching machines to teach 
sailors about sophisticated sonar equipment 
more efficiently, and up to four times faster 
than traditional classroom methods. 

Called the Audio-Visual Integrated 
Trainer (AVIT), the system has been used 
since April at the Navy’s Torpedo and Anti- 
Submarine School at HMAS Watson, the 
shore establishment on Sydney’s South 
Head. 

AVIT, designed and made in Britain, uses 
individual cubicles which incorporate an 
integrated slide-tape presentation with a 
specially written loose-leaf book. A 35 mm 
slide is shown by rear projection while the 
student listens to a taped commentary. At 
programmed intervals he reads further 
information or answers questions in his 
book. 

The main advantage of AVIT over other 
slide-tape devices is that the student con¬ 
trols the speed of the presentation — and 
thus his learning pace — from a push-button 
panel. Button One simultaneously plays one 
frame on the tape track and presents a 
slide, then stops. Button Two rewinds the 
frame on the tape track and plays the sound 
again without changing the slide. Button 
Three rewinds the tape to the preceding 
frame, plays the sound and shows the 
preceding slide (ie, goes back one 
sequence). Finally, a run button causes the 
presentation to run continuously like many 
other slide-tape devices. 

Other buttons at the rear of the machine 
turn off the tape recorder and slide 
projector and reset to zero. 

AVIT’s tape recorder uses a stereo tape: 
one side records the commentary and the 
other records pulses which control the 
forward or backward movement of the 
recorder and projector, depending on which 
button is pushed. A logic unit counts the 
pulses and programmes the recorder and 
projector as required by the student sitting 



Above shows the audio-visual integrated 
trainer (AViT) teaching a sailor to operate a 
sonar set. A close up view of the equipment 
involved is shown at right 

in front of the panel. 

AVIT grew out of a training problem at 
the Royal Navy’s Antisubmarine Warfare 
School, HMS Vernon, Portsmouth, where 
sailors are taught how to use sonar, the 
sensor which guides the main control 
systems for underwater weapons. 

A sonar set, operated by three men, is 
very costly and it was found impracticable 
to use a ship, which has a set, solely for 
training operators. So the RN trains 
operators on a shore-based sonar set 
simulator. But even the simulator, which 
costs im. sterling, could not cope with the 
volume of training. An instructor at HMS 
Vernon, Lt Cdr Colin Dunnett, recognising 
the need for a cheap, simple device to train 
sailors in the basic skills of operating sonar, 
designed an AVIT prototype with the aid of 



a research grant. A commercial firm 
produced the hardware and made 15 
machines in nine months. After more than 
5,000 machine hours of training, there has 
been no electronic failure. 

Lt Cdr Raymond Green, a Royal 
Australian Navy instructor attached to 
HMS Vernon for two years, saw the AVIT 
classroom functioning and was impressed 
by the training results. Now officer-in¬ 
charge of Training Research Unit 2 .at 
HMAS Watson, he supervises the operation 
and use of the 12 machines bought from the 
firm for about $18,000. 

Although Watson is using modified RN 
master tapes, Lt Cdr Green is working on 
programmes for training sailors in radar 
plotting and Ikara, the Australian-designed 
anti-submarine missile launcher. 


Legal '"burglar" attempts to steal data 


In Palo Alta, California, a high school 
pupil who calls himself a “hired computer 
burglar’’ is trying to steal secrets from a 
major commercial computer network — 
with the company’s blessing. Geof 
Mulligan, 15, punches codes on a teletype 
terminal in his bedroom to “fool the com¬ 
puters’’ and extract forbidden knowledge of 
anything from corporate budgets to 
spaghetti recipes. 

“Computers are fantastic. I’m trying to 
break into the system and get into things I 
normally shouldn’t be able to,” said Geof, 
who took a computer course at Stanford 
University and spends up to 14 hours a day 


“talking” with computers. 

Geof is a summer employee of Tymshare, 
Inc, which hired him to test its security 
system in Cupertino, about 40 miles south of 
San Francisco. Like other computer firms, 
Tymshare is trying to protect itself against 
widely publicised computer thieves who 
have pilfered money as well as trade 
secrets with intricate computer language. 

Through his terminal, Geof has access to 
four computers and the challange of 
cracking the system and tapping someone 
else’s data. 

After reaching one of the computers on a 
telephone line, Geof gives his code name 


and starts experimenting with messages on 
the terminal. “I send a word or symbol to 
see what the computer responds to, how to 
get around the blocks and pitfalls. I try to 
change the program,” he said. “Sometimes 
my friends stare when they see me talking 
to the computer and the machine answering 
back.” So far, Geof says he hasn’t cracked 
the computer. 

“No computer system is completely 
foolproof,” said Ron Batiste, public 
relations director of Tymshare. “Geof is a 
very bright boy. When you have bright 
people, you use them. If he succeeds, we 
make some changes so no one can steal 
information the same way again.” 

— George E. Toles. 
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Unidata agreement 
signed 

European electronics giants Philips, 
Siemens and CII have signed an agreement 
for pooling their resources in the data 
processing field. The new common data 
processing group, to be called Unidata, is 
heralded as the first step towards a world¬ 
wide data processing industry. Its more 
immediate effect will be to strengthen each 
company’s position in the international 
market. 

The three companies first announced 
their intention to co-operate on February 1st 
1972. Since then the negotiations, conducted 
by senior executives and various task 
forces, have concentrated on working out 
the details. Questions to be solved before the 
agreement could be signed concerned 
marketing, product programs, manufac¬ 
turing, finance, organisation, legal 
requirements and many others involving 
the three independent companies based in 
different countries. . 

Each of the companies knew that in order 
to expand product ranges and service 
networks, a much larger customer base was 
required. It had become ofivipus that the 
only economic way of rapidly increasing 
activities on a global scale would be mutual 
co-operation. 

Unidata represents one of the largest 
computer groups outside the USA. Its 
world-wide customer base of more than 
20,000 installations ranges from office 
computers to large-scale computer systems 
giving a total value greater than $US2,000 
million. Resources include 35,000 staff, 14 
development and manufacturing centres in 
6 countries, and sales and service 
organisations in more than 30 countries. 


BWD export success 

BWD Electronics Pty Ltd of Glen 
Waverley, Victoria has won a contract for 
the supply of dual trace oscilloscopes to the 
Lucknow, India, State Electricity Board. 
The stringent tender conditions imposed by 
the World Bank, which financed the trans¬ 
action, included the calling of tenders 
world wide. BWD, whose oscilloscopes are 
entirely designed and produced in 
Australia, were successful with their Model 
539A against the leading manufacturers in 
countries such as the USA, France and West 
Germany. 

The company is also continuing its export 
success story in New Zealand, where orders 
for the same 539A oscilloscooe recently 
passed the $5000 mark in less than two 
weeks. 

This surge of activity is the result of New 
Zealand’s colour TV programme, expected 
to commence towards the end of this year, 
combined with some enterprising 
salesmanship on the part of BWD’s NZ 
agents. 

The Model 539A lends itself particularly to 
the servicing of television receivers, both 
monochrome and colour, and the industry 
was quick to recognise this fact. The ’scope 
is an up to date dual-trace unit, and though 
designed and made in Australia, its features 
were designed around the diverse 
requirements of many countries throughout 
the world, including those in which colour 
TV servicing requirements are now well 
established. 


Low cost computer-graphics terminal 


A high-performance, minicomputer- 
based graphics terminal priced from ap¬ 
proximately $10,000 has been announced by 
Digital Equipment Australia. The GT40 
intelligent terminal links Digital’s PDP- 
11/10 minicomputer to a specially 
designed, hard-wired display processor and 
a 12-inch diagonal oscilloscope. A light pen, 
full ASCII keyboard and character set, 31 
special mathematical and scientific 
symbols, and an APO approved serial 
communications interface are standard 
features of the GT40. 

The low-cost terminal may be used either 
as a stand-alone graphics system or as a 
remote terminal interacting with various 
types of host computers. The GT40 will be 
particularly useful in the areas of graphic 
research, design, engineering, ar¬ 
chitecture, business information systems 
and other uses where a fast, low-cost 
graphics display is required. 



A mathematical pattern being 
displayed on Digital Equipment's new 
graphics terminal. 


APO modem order 
to Philips-TMC 

Philips Telecommunications Manufac¬ 
turing Company Limited at Moorebank has 
won an order worth more than $2 million to 
supply its newly developed channel 
modems was awarded to Philips-TMC 
against stiff competition from Australian 
and overseas suppliers. 

The order is for more than 700 units, 
which will be used as terminal translators 
for inter and intrastate telephone trunk 
lines. 

As well as supplying the Australian Post 
Office, Philips-TMC is also supplying the 
modems in large quantities to the New 
Zealand Post Office for use in its trunk line 
network. 

The units are among the most compact 
available anywhere in the world and are 
constructed using the latest technology. 
Most of the componentry is Australian. 
Integrated circuits and ferrities from 



Philips in Hendon, South Australia, are used 
extensively to ensure reliability in all an¬ 
ticipated climatic conditions. 

The modems were entirely designed and 
developed at Philips-TMC Moorebank to 
Australian Post Offices specifications. They 
will translate 12 telephone channels 
simultaneously using frequency division 
multiplex techniques. 


GaAs crystal grower 

The first commercially available 
Czochralski crystal growing system 
specifically designed for the growth of 
gallium arsenide crystals is now offered by 
Varian Vacuum Division’s NRC Operation 
in Palo Alto, California. The new Model 2835 
is also suited for the growth of silicon, 
germanium, and other materials with 
similar process requirements. 

The 2835 Crystal Grower was developed to 
meet the rapidly expanding demand for 
single-crystal gallium arsenide material 
used in such devices as light emitting 
diodes. Compared with other growing 
methods, the liquid encapsulation 
Czochralski growth technique used in this 
new system produces a hi^er yield and a 
wafer surface that is superior for epitaxial 
growth processes. 

The grower is a compact, srelf-contained 
unit, ruggedly designed for the production 
environment. The system is complete, 
including a furnace, lift and rotation 
mechanisms, power supply and all 
necessary controls. This single-unit concept 
makes for simple, fast installation and easy 



operation. 

Among other significant features are an 
isolation valve, lubrication-free drive 
mechanisms, and three-phase resistance 
heating. The shaft seals allow either 
vacuum or pressure operation. There is also 
provision for easy access to the finished 
crystal and for cleaning. 
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how to get your 
money's worth in a 
$495 function generator 


1. Precise Frequency Con¬ 
trol with Ke.lvin-Varley di¬ 
vider that gives you 10-turn 
resolution and stability. 


2. Variable Start/Stop con¬ 
trol permits varying start/ 
stop point 360 degrees in 
trigger, gate, pulse and 
burst modes. 


3. Get DC Signal Only out 
of the power amplifier to 
the output merely by using 
the trigger mode to switch 
off AC signal. 


4. Calibrated Sweep Width 

control uses Kelvin-Varley 
divider to set stop frequency 
to let you know precisely 
where you’re sweeping 
without measuring with a 
counter. 


5. Sweep Up ox Down the 

selected frequency range. 
Just select positive going 
ramp to sweep up, negative 
going ramp to sweep down. 


more reasons the Exact Model 126 VCF/sweep generator 
is the most waveform generator ever sold for $495: 


TWO-IN-ONE. A main generator for sine, square, 
triangle, pulse and sync, plus a ramp generator for 
sweeping or triggering the main generator, or for use 
as an independent signal source. 

WIDE BANDWIDTH. 0.1 Hz to 3 MHz frequency 
range, with ramp time of 10 /isec to 100 sec. (.01 Hz 
available on the main generator.) 

SWEEP. Ramp generator can sweep main generator 
over a 1000:1 range. Sweep width adjustable from 
zero to 3 full decades. 

PULSE. Independently variable width and repetition 
rate. 

TRIQGER/GATE. Both generators can be triggered 
(one shot) and gated (burst) independently. 

SEARCH MODE. Main generator can be swept man¬ 
ually over 3 decades. 

VERSATILE RAMP. Ramp available at main output 
and via its own connector. (Convenient for x-y and 
Bode plots.) Ramp gate output connector on rear 
panel can be used as a pen lifter or for blanking or 
unblanking. 


COMPACT. Only 3V2 " high, V^Vz " wide, 10y2 " deep. 
Weighs only 9 lbs. Simple maintenance because all 
components values, test points and calibration ad¬ 
justments are printed on the P.C. card, identified 
and easily accessible. 

LOW COST. Model 126 only $495. Model 127 with 
3-digit thumbwheel frequency dials, $595. Model 128 
with log sweep, ramp hold, 20 Hz-20 kHz range, $695. 




electronics, inc. 

An Affiliate of 

iDIRiniHl 

Laboratories, Inc. 



Aust. Representatives: 


J/VCOBY# 

MiTCHELL 

• Sydney - 630 7400 • Melbourne 

-41 7551 • Adelaide-93 6117 

• Brisbane - 52 8266 • Perth - 
81 4144 • Canberra - 95 9138 


JM/1S1-7S 
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DCA validate 
ILS research 

Research carried out by Sydney 
University to investigate the way in which 
interference can be caused to instrument 
landing systems (ILS) by aircraft adjacent 
to runways has been validated by a DCA 
research team. Their findings have con¬ 
firmed the validity of the research ap¬ 
proach taken by the university team, which 
was to use a 1 / 30th scale model of a runway 
and aircraft. 

The original research, by the Air 
Navigation Group from the Sydney 
University Electrical Engineering School, 
was carried out at the disused airport at 
Fleurs, in NSW. Under its leader Dr God¬ 
frey Lucas, the team used an exact 1 / 30th 
scale model to analyse the way in which 
aircraft parked or taxiing adjacent to an 
airport runway can interfere with ILS 
operation. The preliminary findings of the 
research aroused world-wide interest from 
aviation bodies. 

But the crucial test came recently when it 
was decided to verify the findings using full 
sized aircraft. The verification was carried 
out by a DCA research team, at Avalon 
Aerodrome near Geelong, Victoria. Qantas 
loaned a Boeing 747 “jumbo” for the tests, 
and this was used as the “interfering ob¬ 
ject”. Measurements of its effect on ILS 
operation were made using a specially- 
fitted Douglas DC3. 

The results closely matched the 
predictions from the research by Dr Lucas* 
team, and were judged sufficiently im¬ 
portant to be presented at the annual 
meeting of the ICAO ILS and Calibration 
Sub-Group, which met in Ottawa a few 
monghs ago. 

With the validity of models in this type of 
research established, the Fleurs facility is 
now being used for further research 
projects, including one for the US Federal 
Aviation Administration. 


Sites being considered 
for Project Sanguine 

The US Navy is reported to be considering 
two possible sites on the US mainland for 
location of transmitting grids for Project 
Sanguine, its proposed command com¬ 
munications system for ballistic-missile 
submarines. Project Sanguine is intended to 
launch commands to US submarines 
throughout the world in the event of a 
nuclear attack, and is designed to be vir¬ 
tually “unjammable”. If implemented, it 
will use a carrier frequency in the low audio 
range — between 30 and lOOHz. Transmitter 
output is to be in the vicinity of 10 
megawatts, fed into conducting grids 
between 40 and 80 miles square buried in the 
ground. 

Low ground conductivity is essential for 
transmitting efficiency, so that the trans¬ 
mitting grids must be buried above a rock 
shelf. Suitable shelves exist in Michigan, 
Texas and Wisconsin. The preferred 


At top. Dr Godfrey Lucas (left) discusses the positioning of model aircraft with Senior DCA 
Navaids Engineer Wes Willoughby. Above shows DCA trials being carried out to test the 
results obtained from model experiments. 
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location at present seems to be the Llano 
Uplift area in Texas, about 45 miles NW of 
Austin, while the second site is on the Upper 
Michigan peninsula. 

Receiving aerials for the extra-low 
frequency signals would be very long wires 
trailed out behind the subs, in order to clear 
the noise field produced by the sub itself. 
Because of the very low carrier frequency, 
special message compression and for¬ 
matting will be necessary before the signals 
are digitally encoded and used to phase 
modulate the carrier using a minimum-shift 
keying technique. 

CETIA exhibition 

“Government policies and the electronics 
industry” will be the theme for the opening 
seminar of the 1973 CETIA Congress and 
will provide a fitting commencement to the 
4th International Control Electronics 
Telecommunications Instruments 
Automation Exhibition which will be held 
from September 17-21 at the RAS 


Showground, Sydney. 

Adding further authority and attenuun 
will be the participation by the British 
Electrical Manufacturers’ Association, 
Automation and Control Manufacturers’ 
Association and the Australian Atomic 
Energy Commission. Over sixty Australian 
companies will also provide an ex¬ 
ceptionally strong line-up of exhibitors. 

The Program Organiser has already 
announced that the 1973 International 
CETIA Exhibition and Congress will be the 
largest and most intensely represented 
since the Program was established in 1968. 
All the new instruments, electronics and 
components, electrical engineering, 
pollution, water treatment and process 
control, communications, fluid power, 
laboratory equipment, computers and 
systems will be on display at CETIA ’73. 

Sponsoring organisations include Elec¬ 
tronics Association of Australia, National 
Association of Testing Authority, the Clean 
Air Society of Australia and New Zealand 
and the Non-Destructive Testing 
Association of Australia. 



















DICK SMITH & STAFF - SUPER VALUES 


Fantastic Hbre Optics 


SITUATIONS VACANT 


• Bend light round corners 

• Build decorative light sprays 

• Experimenters dream 

Dick's done it again. Fresh back from overseas with Fibre Optics kits. Enter 
the magical world where these fibres defy nature — amaze your friends with 
light that shines round corners, in and out of water etc! 

This space age development transmits light very efficiently cutting out heat 
transmission. You can bend the fibres, cut them, even tie them in knots . . . 
there's no limit, so let your imagination run riot. 

Flexible trouble light — easy! Colour organ — a snack! Alpha-numerical 
display — a dawdle! Strange lamps — well we've seen similar things for over 
$200! 

If these kits go anything like the solar-cell sell out, you'd better write novy or 
envy your friends forever. 


Experimenters kit. Contains two large bundles ot 15" fibres preformed to a 
walking stick shape (there must be many hundreds of them) plus 18" length 
of jacketed light guide. You also get the special eyelet terminations, conical 
wedges and some precision plastic tubes for building your own guides. Comes 
complete with a fascinating manual explaining how they work and various 
uses. Only needs a light source. $8.50 (P&P 30c) 

Fan display. Simple, beautiful, this fan of hundreds of free-flowing 20 mil 
fibres only needs a lamp base to make it a real talking point (If you really 
want people to rave you'll also need a draught!), light source extra.$9.50 (P&P 
30c) 

The Umbrella. A sparkler, this one consists of 11" fibres (too many to count) 
in a 3/8" termination. Makes a fantastic display on Managing Director's 
polished rosewood desks. Creates a great impression for only $8.75 (P&P 30c) 
lamp extra. 

Universal lamp base. You can make your own but this one Is specially made 
for the job in beaut black. Suits any of the kits. Complete with low wattage 
lamp and base, ready to wire and take the fibre optic termination. $9.75 
(P&P 50c). 






Keen on Electronics? 

Fancy a job with us? 

We're looking for some really keen 
enthusiasts to come and help us 
maintain and improve the standard 
of our mail order business. You'd 
need to be at least 105% thorough 
because we can't afford mistakes. 
The business Is growing very fast 
and we're finding It difficult to get 
the sort of dedicated enthusiast, like 
ourselves, to help keep people, like 
you, happy. 

So if you build the projects, read the 
magazines from cover to cover and 
know what it's all about, how about 
dropping us a line? 

If you live out of town come in for a 
six month working holiday. We'll 
even find you somewhere to live! 
The advantages to you? 

You could have the opportunity to 
build projects before anyone else . . . 
a chance to try out new products . . . 
we'll train you ... the pay Is 
reasonable but not fantastic (after 
all it only adds to the price of things 
we sell) but there could be plenty of 
overtime keeping people happy. 
Write to Dick Smith now telling him 
your age, qualifications (eg amateur 
licence but really we're looking for 
thoroughness and enthusiasm) 
relevant experience etc and who 
knows? 


FREE 


FREE IN THE OCTOBER ISSUE OF ELECTRONICS AUSTRALIA 
The very latest Dick Smith Catalogue 

If you usually borrow Electronics Australia from a friend, DON'T. Get your 
own copy In October and get Dick's world famous catalogue completely 
FREE. Don't wait to see your friend's copy and be disappointed because the 
magazine has sold out. Hurry down to the newsagent and place your order 
now. Invest 60 cents in the October Electronics Australia and get Dick's 50 
cent catalogue completely FREE (it's cheaper than sending for the catalogue 
on its own!) The issue must be a sell-out. So if you're a hobbyist, amateur, 
serviceman ... in fact if you're anyone you'll need a copy handy. Just check 
the contents: 

t Enormous 64 pages packed with illustrations. 

• Greatly expanded information section gives reference data, equivalents, 
circuits, charts etc etc. Worth getting just for the wealth of data. 

• Special 1C section gives inside circuits and parameters etc. 

• Popular 50 cent discount vouchers. 

• Newsletter offer to keep you bang up to date. 

• New products, test gear, books, amateur section etc. 

Typical 1C data and circuits. 
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Catalogue will be available direct from Dick Smith's at 50 cents (P&P 25c) 


Dick Smith Electronics^Ptv Ltd 160—162 Pacific Highway, Gore Hill NSW 2065. Phone 439 5311 
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New cables under 
Sydney harbour 

Post Office crews recently laid six heavily 
armoured telephone cables, each about 
600yds long and and about 12 tons in weight, 
across Sydney Harbour with the assistance 
of divers. Each cable contains 600 pairs of 
wires and they will be used as junction 
cables — that is, cables which connect one 
telephone exchange with another. 

The big submarine cables were made for 
the APO at the Liverpool factory of Austral 
Standard Cables Pty Ltd. They are 9cm in 
diameter and much heavier than com¬ 
parable land cables because of lead 
sheathing and protective armouring. 

The efficiency of the lead sheath in 
keeping out water is proved in the factory 
by filling the cable with dry air at a 
pressure of 60lb per square inch for three 
hours. Its electrical characteristics are 
tested again before the cable is delivered, 
with the ends sealed and pressurised to 
between 8 and 121b psi. 

Heavy armouring is necessary because of 
the possibility of accidental interference in 
the busiest part of the harbour — between 
Milson’s Point and Dawes Point — and the 
conditions of the harbour bed, including the 
presence of numbers of existing Post Office 
cables. 

The purpose of the harbour crossing was 
to join the cables at Milson’s Point to other 
cables pulled into some of the 133 miles of 
PVC ducts laid recently on Sydney’s North 
Shore. 

It is normal practice to use 1200-pair 
cables on land for junctions, but because of 
the size and weight that would be involved 
in a submarine cable of that capacity the 
APO prefers to split the line into two 600- 
pair cables for underwater sections. 

Two of the across-harbour cables were to 
be joined to land cables to provide new 
junction routes between Chatswood and the 
Pitt exchange in the city; another two for 
junctions between the Chatswood and 
Haymarket exchanges, and the third two 
connecting the North Sydney and York 
Street exchanges. 


AWA wins military receiver contract 


Amalgamated Wireless (Australasia) Ltd 
has been awarded a contract for more than 
$2.6 million by the Department of Supply, on 
behalf of the Department of the Navy, for 
several hundred general purpose, military 
high frequency communications receivers 
of Australian design and manufacture. 

This equipment is the result of nearly 
eight years of engineering study and design 
by the AWA Engineering Products Division 
at North Ryde, NSW in addition to user 
specification and model testing and 
evaluation by the Departments of Navy and 
Supply. 

The AWA CRH-11 receiver is a successor 
to the international class communications 
receivers designed by the firm in the early 
1950’s, of which some 350 were manufac¬ 
tured and which remain in service in 1973 in 
major international radio systems 
throughout the world. The new equipment, 
with a volume only 1/100 the size of its 
predecessor, represents many firsts in 
electronics technology both in design 
concept and performance achievement. It is 
exclusively solid state; has no electro¬ 


mechanical parts or motors; is fully 
electronic in all its functions, and can be 
operated manually or programmed as part 
of a computer-controlled communications 
system for remote operation by digital 
processes. 

Patented protection circuits enable the 
receiver to be co-sited and operated con¬ 
jointly with high-power transmitting 
equipment without damage to the receiver 
circuits. The very rugged modularised 
construction and the use of the highest 
grade of components and integrated cir¬ 
cuits provides a most reliable and easily 
maintainable equipment suitable for em¬ 
ployment in military tactical roles, in ships 
and submarines, and in mobile or trans¬ 
portable communications as well as in 
international class fixed-station systems. 

The performance characteristics of the 
CRH-11 receiver demanded the develop¬ 
ment of new instrumentation techniques by 
the Department of Supply in their 
evaluation of the design, which AWA claims 
to be the most advanced receiver in the 
world for use on the HF band. 


Liquid crystals course 

Electrically operated liquid crystal 
alpha-numeric displays are now being used 
in ever-increasing quantities in digital 
instruments, wrist watches and even in 
race-course and stock market displays. 

Because of their intriguing physical 
properties and great industrial application 
potential, liquid crystal research is pur- 
sured today at many universities and in¬ 
dustrial research laboratories overseas, 
notably in USA, England, France, Japan 
and Germany. 

In keeping with the growing interest in 
Australia, on November 12-16, a short in¬ 
troductory course on liquid crystals is being 
conducted for the first time at Macquarie 
University. The course is to be given by 
Professor Glenn H. Brown, Director of the 
Liquid Crystal Institute, and Professor of 
Physics Alfred Saupe, both of Kent State 
University, on the occasion of their visit to 
Macquarie University. 


The course is open to staff and students in 
universities and colleges, but most im¬ 
portantly to application-oriented people in 
industrial research and non-destructive 
testing laboratories, and anyone wanting to 
update his or her knowledge on liquid 
crystals. 

The course covers almost every aspect of 
the liquid crystal field. The lectures on each 
topic will be followed by an open discussion 
session. On Friday, November 16, a half¬ 
day Liquid Crystal Conference will be held, 
with a series of short papers presented by 
Australian authors. 

The course ends with a forum on liquid 
crystals which enables the participants to 
inquire about any aspect of the present state 
of art in liquid crystals. 

A detailed lecture program, timetable, 
registration forms and further information 
can be obtained from E. Laisk, School of 
Mathematics and Physics, Macquarie 
University, North Ryde, NSW 2113, or 
dialling 88 9227. Pre-registration at an early 
date is desirable. 


VCR copying company in production 



The first TV-production company in 
Europe able to transfer TV programmes 
to VCR cassettes in large numbers is now 
ready to start production at a capacity of 
1,000 copies every 24 hours. The company is 
the privately-owned Danish TV company 
Telscan, which recently celebrated the start 
of production at a reception in Copenhagen. 

The Danish Philips organisation has 
supplied the major part of the company’s 
equipment. This comprises two outside 
broadcast vehicles, in the larger of which 
are two colour TV cameras LDK5. The 
vehicle is prepared for a third camera. Five 
colour and four black-and-white monitors as 
well as all mixing and control facilities are 
also installed in this vehicle. On the audio 
side, the equipment comprises an MM-2 
audio mixing desk with ten input channels, 
two “Pro 12” tape recorders and com¬ 


mentator and intercom equipment. The 
smaller of the two vehicles is equipped with 
an LDK 13 portable camera, colour and 
black-and-white monitors, a mixing desk 
with four input channels, and one “Pro 12” 
tape recorder. 

For the technical control centre of 
Telscan, the Danish Philips organisation 
have delivered multiplex telecine equip¬ 
ment for the scanning of slides and 16 and 35 
mm films, a production control panel, a 
subtitling unit and a mixing desk for audio 
and video. A complete copying unit com¬ 
prising 50 slave units has been delivered for 
the copying of VCR cassettes. 

Telscan regards itself as “an electronic 
printing house”. However, it has also 
started making its own production: news 
programmes for shipping personnel, as well 
as various experimental programmes. 
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WORLD EXCLUSIVE FEATURE STORY: 


Messages 
from space 


At a recent nneeting of the British Interplanetary Society, Scottish astronomer 
Dr Duncan Lunan advanced the theory that an alien probe is circling the earth 
in the same orbit as the Moon. Dr Lunan arrived at this theory after 
considerable research Into the phenomenon of long delayed radio signals. 
Currently working with Dr Lunan is Mr Anthony Lawton, a space com¬ 
munication and computer expert. The two are planning to experiment further 
by scanning the probe's most likely location with a powerful directional an¬ 
tenna. In this exclusive article, Anthony Lawton describes some of the 
possible methods by which communication with alien Intelligence might be 
achieved. 

by A. T. LAWTON AMIEE, ERAS, FBIS 


The controversial topic of communication 
with extra terrestrial intelligence (CETI) is 
a current research project to which many of 
the world’s leading radio astronomers are 
devoting a great deal .of time and study. 
When considering CETI,distances in terms 
of light years in free space are involved, and 
with our present knowledge we are forced to 
consider modulated electromagnetic 
radiation (EMR) as the only feasible 
carrier of energy for these long distances. 

Within the next 50 years EMR com¬ 
munication systems will have developed to 
the point where only natural and economic 
elements will limit the distance of com¬ 
munication. These limiting factors include: 

(i) the quantum noise limits set by free 



DIRECT RADIO communication with a star 
system 100 light years away would involve 
considerable delay, as shown by Fig. 1 
above. The facing page shows the author, 
Anthony Lawton with the aerial being used 
to search for an alien probe. 


space, our aerials, detectors, and receiving 
equipment; 

(ii) the strength of materials which set 
the size and areas of transhriitting and 
receiving systems; 

(iii) the percentage of the world’s energy 
we are prepared to devote to CETI; and 

(iv) the percentage of the gross in¬ 
ternational product and priorities we are 
prepared to devote to CETI. 

Several methods can be considered for 
CETI. Some of them may be actively and 
economically used now others will be 
available as our technology improves. 
These methods include: 

(i) transmission and reception on radio 
frequencies of 1-100 GHz; 

(ii) transmission and reception on optical 
wavelengths of 30um (infra-red) to 0.3um 
(ultra-violet); (iii) the detailed in¬ 
vestigation of any anomalous radio signals 
that may be received; and 

(iv) modulation of the Sun’s emitted 
spectrum either by chemical ‘doping’ or 
laser transmission. 

The first of these methods (ie, the trans¬ 
mission and reception of radio signals) 
generally employs systems operating at 
1,420 MHz, the emission frequency of 
neutral hydrogen. Since the conception of 
Project ‘Ozma’ enthusiasm for this method 
has been revived, particularly in Russia 
where CETI is taken very seriously. 

The Russians have initiated a definitive 
CETI program to examine the 100 nearest 
stars for signs of CETI signals. At present 
the largest radio telescopes in Russia are 
being used on the project. The prospect of 


eventually using the giant 600 metre ‘Ratan’ 
steerable ‘ground dish’ raises the number of 
potential candidates to over 1,000. Of the 100 
candidates in the present Russian program, 
12 have already been screened out. 

A detailed study of a gigantic aerial 
system has recently been made in the 
United States. Called ‘Cyclops’, it is 
designed to catch even the faintest radio 
signals over a wide frequency range. The 
system will probably never be built, partly 
because it is too expensive, and partly 
because if the system is so sensitive fiien it 
is more likely to detect man-made or (more 
likely) world wide natural radio noise. 

The transmission and reception of radio 
signals on wavelengths other than 21cm 
(1,420 MHz) is currently being researched. 
The wavelengths regarded as being most 
suitable are (i) 1.8cm (16.6 GHz), tiie OH 
hydroxyl line; (ii) 1.25cm (24 GHz), the 
ammonia line; and (iii) 0.4cm (75 GHz), the 
formaldehyde line. 

Although it is possible for us to receive 
such frequencies, at our present stage of 
development we could not transmit at the 
power densities required to achieve in¬ 
terstellar distances. We are just barely able 
to manufacture high power klystrons and 
magnetrons working at 1.8 and 1.25cm, but 
cannot yet produce devices functioning at 
0.4cm. We do not at present know how to 
manufacture masers or plasma systems to 
operate at the required power densities, 
and must therefore expand our present 
technology. 

Transmission and reception at optical 
frequencies is another feasible system for 
CETI. Similar power levels to those at radio 
frequencies can be raised by lasers, par¬ 
ticularly at infra-red wavelengths where 
peak powers of 5 megawatts at efficiencies 
of 25 percent are achieved with com¬ 
paratively simple apparatus. The author 
has proposed the use of infra-red in¬ 
terstellar communications systems (IRIS), 
on the premise that another CETI com¬ 
munity may have opted for IRIS for 
economy reasons. At a given resolution and 
power per steradian this would cost less 
than for a comparable radio telescope 
system. 

A systematic infra-red survey might 
reveal some extremely interesting 
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AMPLIFIERS AVAILABLE IN AUSTRALIA TODAY 


Both are in great demand — both have received “rave" reviews in highiy 
respected technical publications ... and it’s not surprising, for in terms of 
sheer performance, the Sansui models outclass similarly priced equipment, 
and even effectively penetrate the market of some products twice the Sansui price. 


MODEL 210A. 

; Sansui designed and manufactured the Model 21OA 
^^fereo tuner/amplifier specifically for Australian 
conditions — yet the maximum price you will pay is 
$213.50. Output is 22 watts R.M.S. into 4 ohm 
speaker systems and the conservatively quoted 
frequency response is 25-30,000 Hz. ±2dB. Distant 
stations are received easily, for the 21 OA is the 
most selective tuner/amplifier ever made by 
Sansui. 

See all the features and listen critically when you 
visit your franchised Sansui dealer! 

HEAR - COMPARE - AND BE MORE 
SATISFIED WITH SANSIJI! 


MODEL AU-101 

In the review in “Electronics Australia'* (August, 

1971) you will read ... “the best comment we can 
Oiake about the AU-101 is that few amplifiers, 
regardless of price, give an overall test result as 
good ~as this”. Need we say mors? 

The most you will pay for the AU-101 is $149, and 
It could well be less than this when you visit your 
franchised Sansui dealer ... for trade-in 
valuations can make a world of difference. 

Now look at th^U-101 specifications:— 

Power output: 36 watts R.M.S. at 4 ohms, 30 watts R.M.S. at 8 ohms. 
Frequency response: 20-60,000 Hz. ± 2dB. 

T.H.D.: Less than 0.8% at full rated output. 

Channel separation: Better than 45dB. Input sensitivity: 3mV. 


SANSUI DISTRIBUTORS: Australia, excepting W^A .:— Bleakley Gray Corporation Pty. 
CfmHed. Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101*. Telex 31904; 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555*; Canberra Office: ’ , 
25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144*; Adelaide Office: 301 South Terrace, 
Adelaide, S.A. Tel. 23 6219; Brisbane Office: 3 Prospect St.,'Bowen Hills, Qld. Tel.x\;\ 
52 7333; Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988. INTERSTATE RE^y^ 
RESENTATIVES: N.T.: Pfitzner's Music House, Smith St., Darwin. Tel. 3801. Tas.: K. W. ^ 
McCulloch Pty. Ltd., 57 George St, Launceston. Tel. 2 5322. 


[Tleakley Gray Corporation Pty. 

I 28 Elizabeth Street, Limited, I 
. Melbourne, 3000. 




* Please send me complete techni- 
I cal details on the Sansui Model | 
■ 21 OA/AU-101 and the name of my ’ 


nearest Sansui dealer. 


NAME 


ADDRESS 


POSTCODE 


SSA.S73 


W.A. Distributors: 

Atkins Carlyle Limited, 7-9 MUligm St^ Perth. Tel. 22 


Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1 2-chome, izumi, Suginamiku, Tokyo, Japan. 
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Messages from space 


anomalies, for example stars which are 
visually single but IR binary with one of the 
IR sources pulsating. A partial survey of 21 
IR stars has already been carried out, with 
the intriguing possibility that Proxima 
Centauri is not the nearest star beyond the 
Sun. 

Having established a system on a search 
basis, any possible ‘messages’ will.have to 
be recorded and decoded. Before decoding 
could be attempted, the records would have 
to be checked for: 

(i) coherence, ie, correct sequence 
multiples and not random pulses; 

(ii) elimination of natural causes, pulsars 
etc; 

(iii) elimination of man-made causes, ie, 
deliberate fakes or accidental in¬ 
terference caused by harmonics from 
items on a different wavelength, or cyclic 
motion of the recording gear. 

The latter two possibilities may bC' 
checked by moving the aerial. If the signal 
is unchanged it is man-made; if the signal 
changes it is a pulsar or CEiTI. Since there 
are now over 60 known pulsars it is quite 
possible that any CETI may be accidently 
classed as a pulsar. 

However, most pulsars seem to radiate 
their peak radio powers at wide bands 
around 200 to 800 MHz and we are looking 
for 1,420 MHz narrow band (10-100 Hz) 
CETI. Therefore, a pulsating source should 
be checked over a very wide frequency 
range and any narrow band emission 
regarded as a possible CETI candidate. 

One aspect of CETI that is currently 
receiving a lot of attention is the unex¬ 
plained phenomena of long delayed radio 
signals. The first known statement con¬ 
cerning anomolous radio signals were made 
by Nikola Tesla. In 1928 long delayed echoes 
(LDE’s) were reported by Carl Stormer, 
Professor of Mathematics at Oslo, and Van 
der Pol, head of Radio Telecommunications 
Research, Philips, Eindhoven. These 
echoes were always characterised by time 
delays varying from 3 to 30 seconds after 
transmission, and were clear and free from 
Doppler shift. 


"INTELUGENT" PROBE CARRYING 
SOPHISTICATED COMPUTERS 
RECEIVES TRANSMITTED PULSE 


-P 



Fig. 2: The way in which an alien probe 
orbiting the earth could be responsible for 
the long-delayed echoes observed by 
Stormer in Oslo on 11th October, 1928 
using the signals from station PCCJ in 
Eindhoven, Holland. 



THE AUTHOR with colleague Dr Duncan Lunan, the Scottish astronomer who supports 
Professor BracewelTs theory of an orbiting alien probe. 


To receive a 3 second echo demands a 
reflecting body approximately 440,000 km 
from Earth, ie, j Moon orbit. An echo 
received 15 seconds after the trailsmitted 
pulse demands a surface at 2.24 million km 
^pm_Earth. There are other propagation 
methods* which can produce such echoes, 
but they are complex and the exact con¬ 
ditions are, as yet, unknown. They postulate 
maser action in the ionosphere, ducted 
propagation, and multiple round-the-world 
onospheric reflection. 

Considering the normal state of the 
ionosphere, the fact that the echoes show 
little distortion or frequency shift is sur¬ 
prising. Furthermore, any reflecting 
surface good enough to ensure the high 
quality of the echoes should be stable 
enough to reflect several consecutive 
signals at the same time intervals. 

In 1960, Professor Bracewell of Stanford 
University suggested that LDE’s emanated 
from an alien probe in the solar system. To 
satisfy the 3 second minimum delay time 
obtained by Stormer, Van Der Pol and 
Bracewell the probe would have to be cir¬ 
cling the Earth at the same distance as the 
Moon. This theory has recently received 
considerable support from Scottish 

astrononrier Dr_Duncan Lunan. _ 

To achieve CETI presents enormous tech¬ 
nological and communication problems. 
Perhaps the greatest enemy of all is time — 
for if, in fact, we do achieve CETI with a 
star 100 light years away (for example) 
then it will take 200 years for us to receive a 
reply to any messages we may transmit. 

CETI from a relatively “local” probe 
simplifies most of the problems in that the 
technology load (noise, power, time. 


money, etc) is taken on by the probe’s 
designers. Furthermore, if aliens can send 
into our solar system a device that has 
travelled over light years in a radiation- 
hard environment and decelerated itselL 
into orbit around the Sun (or Earth), then 
we need not worry about communication 
problems. Such problems will doubtless 
have been foreseen and set to match our 
limitations, not theirs. 

The intelligent probe method is the only 
way to achieve specific direction for CETI 
research as it avoids the semi-randomness 
of searching out the possibilities (even 
though the effort is reduced by looking at 
the ‘right type’ of star). To find and identify 
such a probe could provide us with an 
enormous amount of information. Apart 
from whaUy.as prograrnm_ed_into_the probe,^ 
by its designers, we would feel impelled to^ 
investigate its construction methods and, if 
possible, to see and touch it. 

Based on the laws of probability, we have 
good reason to believe that we are not the 
only form of life in the universe, and we are 
beginning to search for signs of alien in¬ 
telligence. Perhaps the best closing com¬ 
ment is from Dr Frank Drake, who wrote 
this preface in Project Cyclops: 

“At this very minute, with almost ab¬ 
solute certainty, radio waves sent forth by 
other intelligent civilisations are falling on 
the earth. A telescope can be built that, 
pointed in the right place, and tuned to the 
right frequency, could discover these 
waves. 

“Someday, from somewhere out among 
the stars, will come the answers to many of 
the oldest, most important and exciting 
questions mankind has asked.” _ ®. 
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$10m Darwin-Mt Isa 
link nears completion 


Spanning 1,000 miles of desert between Darwin and Mt Isa, Australia's new 
$10,000,000 microwave link is nearing completion. Consisting of 43 repeater 
stations, some up to 250ft high, the new system will enable Darwin to dial 
direct to almost anywhere in Australia. 

by PETER THOMAS 


Work on the $10,000,000 microwave radio 
system between Mt Isa and Darwin — a 
major addition to Australia’s broadband 
telecommunications network — is 
proceeding as planned towards completion 
in mid-1974. 

The system will have an initial capacity of 
1,200 channels to provide telephone, 
telegraph and data communication 
facilities for a vast area of Australia’s 
north, and will link Darwin into the national 
subscriber trunk dialling network. Some of 
the channels will be used for interstate 
communications and others will provide 
facilities between Mt Isa, Tennant Creek, 
Katherine and Darwin. 

Along its 988 mile route, the system will 
be built up of 43 repeater stations whose 
sites were chosen after extensive ground 
and aerial surveys. The repeaters, spread 
every 20 or so miles along the route, have 
self supporting steel towers to carry the 
radio antennae. Some of the towers are 250 
feet high as the antennae must be within 
sight of the stations to either side. The 
towers are designed to withstand winds of 


lOOmph or more. 

At each station, the radio signals must be 
amplified and re-transmitted to the next 
link in the system. Amplification and 
transmission equipment is housed in 
transportable all-metal buildings at the 
base of the towers. 

Because of the harsh climatic conditions 
along the route, the repeater stations are 
fitted with ‘ice bank’ air conditioning units. 
These units store up to 3,000 lbs of ice made 
during the night and cooler parts of the day. 
When cooling of the equipment rooms 
becomes necessary, water is circulated 
over the ice bank and through a heat ex¬ 
changer, keeping the room temperature 
and equipment at regulated operating 
temperature. 

An ingenious system of automatically 
controlled louvres will operate in con¬ 
junction with the ‘ice bank’ air conditioning. 
Gas pressurisation equipment used in the 
system will switch itself on and off 
automatically as air supply requirements in 
the stations demand. From the equipment’s 
storage tank in each microwave station a 


supply of air will be drawn to operate the 
ventilating louvres at intervals determined 
by time and temperature factors. 

Except for the stations at Mt Isa, Tennant 
Creek, Katherine and Darwin, the repeaters 
are designed to operate continuously 
without staff. These unmanned stations 
have their own power generators and all the 
radio equipment in the stations is 
duplicated to cover any failure which may 
occur during operation. An inbuilt 
signalling system warns the nearest 
manned station of any fault which may 
occur at a repeater. Until repairs are made, 
the standby equipment automatically cuts 
into service and ensures continuity of 
communication. 

The alarm signalling system installed at 
the repeaters covers every phase of the 
stations’ operations. Any interference to 
station buildings or equipment will be 
relayed immediately to the nearest mann¬ 
ed station. 

When the Darwin-Mt Isa link is brought 
into operation the most frequent visitor to 
the repeaters will be the fuel contractor. A 
special fitting accessible from outside the 
surrounding fence enables the contractor to 
deliver fuel direct from his vehicle to the 
tank. A high level alarm is fitted to the fuel 
gauge and indicates to the supplier when the 
tank is full. 

During construction and installation of 
the microwave system a special 30 man 
Post Office team headed by Project 
Manager Max Kimber of Darwin is 




Above is a partly completed radio tower 
under construction, while at right a 
technician aligns the antenna on one tower 
with the antenna on an adjacent tower. 
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supervising every phase of the project. The 
majority of work is being carried out by 
contractors, and Australian made items 
make up the major part of the job. 

The complex alarm signalling system is 
being installed by a skilled team of 
technicians under the control of project 
engineer Mr Volker Lange. Mr Lange 
recently visited Italy to discuss equipment 
performance and design with the company 
supplying equipment for this important part 
of the project. 

So far, all towers along the route have 
been built and the station buildings have 
been erected between Mt Isa and a site 
north of Katherine. Power plant equipment 
has been installed as far as Tennant Creek 
and antennae have been hoisted into 
position and aligned between Mt Isa and 
Tennant Creek. The sophisticated radio 
equipment for the repeaters is now in all 
stations as far as Camooweal. 

When the system is cut into service it will 
provide access to Australia’s broadband 
system which extends from Port Hedland to 
Perth, across to Adelaide, on to Melbourne, 
Canberra, Sydney, Brisbane, Cairns, and 
from Townsville through to Mt Isa. The 
system will enable people to dial direct 
from Darwin to anywhere in these cities. 

Although the system’s capacity of 1,200 
channels will not all be used immediately, it 
is capable of being expanded as the need 
arises so that good STD facilities may be 
maintained well into the future. 

(Courtesy Australian Post Office News). 



Above shows the radio telephone station at Mt Isa. 43 towers like this span the 1,000 miles 
of desert and jungle between Mt Isa and Darwin. They are designed to function for long 
periods without human supervision. 








































New techniques in 
superconductivity 


Sixty years after its discovery, superconductivity is at last moving from being a 
scientific curiosity to one having far reaching practical applications. 
Engineering exploitation of the properties of superconducting materials seems 
likely to bring radical changes in the technology of electrical machines. 

by DR R, HANCOX* 


The phenomenon of superconductivity 
was discovered by the Dutch physicist, 
Heike Kamerlingh Onnes, in 1911, while 
investigating the electrical resistivity of 
metals at very low temperatures. His ex¬ 
periments with mercury produced a 
completely unforeseen result, since its resis¬ 
tance did not decrease smoothly as ex¬ 
pected with falling temperature but 
dropped suddenly to nothing at a tem¬ 
perature of 4.1 degrees K (-269 degrees C). 

Since then 24 metallic elements and more 
than 1000 alloys have been found to exhibit 
the same behaviour at temperatures 
ranging from 0.01 to 20 degrees K (-273.14 to 
-253 degrees C). 

Rather surprisingly, most of the elements 
that exhibit this zero resistance, such as 
zinc, lead, and tin, are rather poor electrical 
conductors at room temperature whereas 
metals which are the best conductors at 
room temperature, such as copper, silver, 
and gold, do not become superconducting. 

An obvious application of the phenomenon 
was in the construction of electro-magnets. 
Devices were visualised which would be 
capable of generating fields many times 
stronger than those with iron cores; at the 
same time, they would consume no power 
because the conductors used for the winding 
would have no resistance. 

Unfortunately it was soon apparent that 
not only did a superconductor again become 
resistive above a well-defined critical tem¬ 
perature but the normal resistivity of the 
then known superconductors reappeared in 
relatively weak magnetic fields. It was not 
until nearly 40 years later, when the inter- 
metallic compound niobium-tin was shown 
to be cabable of carrying high currents in a 
magnetic field of nearly 100 kilogauss, that 
superconducting magnets became a pro¬ 
spective reality. 

Among the most useful superconducting 
materials now commercially available for 
constructing magnets are niobium- 
zirconium and niobium titanium, and 
compounds such as niobium-tin or van¬ 


An 80 kilogauss superconducting magnet, 
wound from 12.7mm-wide niobium-tin 
strip. 


*Culham Laboratory, United Kingdom 
Atomic Energy Authority. 


adium-gallium. The former retain super¬ 
conducting properties in magnetic fields up 
to 60 or 80 kilogauss, and the latter up to 160 
or 200 kilogauss. Current densities in the 
superconductor up to 100,000 A / sq cm are 
common; very compact windings are 
therefore possible, so that a super¬ 
conducting magnet is appreciably smaller 
than a water-cooled copper magnet 
producing the same field. 

The major disadvantage of the super¬ 
conducting magnet is that it must be 
operated at a very low temperature, 
surrounded by cryogenic insulation. In most 
cases it is convenient to operate the con¬ 
ductors in liquid helium at 4.2 degrees K (- 
296 degrees C), although operation at 
temperatures in the range 2 to 6 degrees K 
(-271 to -267 degrees C) is possible. 

Often unpredictable and sudden tran¬ 
sitions from superconduction to resistance 
at some point in the winding were a frequent 


occurence with early superconducting 
magnets. Because of the high current 
density in the superconductor, these “flux 
jumps” caused over-heating. Thus to 
protect the winding all present-day com¬ 
mercial superconductors, are composites 
which also include a good normal metal — 
such as copper or aluminium — to provide, 
temporarily, an alternative path for the 
current. 

The addition of the copper also helps to 
stabilise the superconductor against 
unexpected transitions. Consequently, it is 
now practical to design a superconducting 
magnet which will behave in a reliable and 
predictable manner. 

Composite conductors could be fabricated 
in many forms but only two are common — 
strip and multi-filament. Intermetallic 
compound superconductors are at present 
manufactured as thin strips because the 
material is extremely brittle and can be 
wound into a magnet only in that form. 
Layers of one-to-five microns thickness 
may be formed on a thin substrate of one of 
the constituent metals by a diffusion 
process (for example tin on to a niobium 
substrate to form niobium-tin), or, both 
constituents may be deposited 
simultaneously on to a steel substrate by 
vaporphase reactions. The copper for 
















Outer coils of an 80 kHogauss super¬ 
conducting magnet. The coils are wound 
with multi-filament niobium-titanium 
composite and impregnated with resin. 

stabilisation and protection is then added, 
together with any steel required to raise 
mechanical strength, and electrical in¬ 
sulation provided to form a complete 
conductor. 

Strip conductors can be wound into discs, 
any number of which can be stacked to form 
a solenoidal magnet. Joints between the 
discs are simply made by soldering 
together the ends of the composite con¬ 
ductors, and although such joints are 
slightly resistive the small local power loss 
is acceptable. 

Many different magnets of this form have 
been built for laboratory use, since 
magnetic.fields of 100 to 150 kilogauss can 
be obtained over a volume of a few cubic 
centimetres both conveniently and at 
relatively low cost. An equivalent water- 
cooled copper magnet would be much 
larger, would require around one megawatt 
of power to generate the field and also need 
an expensive cooling system to remove heat 
from the winding. 

Alloy superconductors such as niobium- 
titanium are manufactured as composites 
with a large number of filaments of 5-250 
microns diameter in a copper matrix. The 
overall size and shape of the conductor can 
be varied to suif the application, round wire 
being preferred for small magnets and a 
rectangular cross-section for larger 
systems. The multifilaments are twisted 
within the conductor to improve stability 
against transition to the resistive state, and 
for applications in which the magnetic field 
must change quickly it may be necessary to 
use filaments which are fully transposed to 
give good current sharing. 

Where high overall current density or 
reliable performance are important in wire- 
wound magnets the winding may be im¬ 
pregnated with resin. One is required, of 
course, which will not crack when cooled to 
cryogenic temperature or when subjected 
to high-level mechanical forces. 

Since the alloy superconductors are 
cheaper to manufacture and more flexible 
than the intermetallic compound types, they 
are more widely used — although only to 



soldering irons 


Buy a SCOPE and join 
the club of satisfied 
USERS—you need not 
keep it a secret, others 
don’t. That’s why SCOPE 
IS KNOWN AT ALL THE 
BEST PLACES —in the 
tool kit, on the bench, in 
the boot, on the kitchen 
table, in the garage, on 
the service truck, in the 
engine room, even on the 
roof.. .Wherever SCOPE 
goes it gives you the best 
service—and a host of 
satisfied users will agree 
it is the QUICKEST, the 
EASIEST, the SAFEST 
...THE BEST OF ALL 
SOLDERING IRONS. 


ECONOMICAL 

Consumes current only 
whilst in use. Scope 
performs all the functions 
of other irons from 40 to 
150 Watts. (Miniscope— 
up to 75 Watts). 

FAST 

Fast heating due to the 
unique replaceable 
carbon element. Only 5 to 
6 seconds’ initial heating 
up time from cold, then 
practically instantaneous. 


VERSATILE 

Copes with all soldering 
jobs—from miniature 
components to large 
solder lugs. Temperature 
control at your finger tips. 
Heat only when, where 
and as much as needed. 
SAFE 

Low voltage operation. 
Scope irons operate from 
2.5V to 6V. 

For your complete protec¬ 
tion and the satisfactory 
operation of your Scope 
iron, demand and use THE 
APPROVED SCOPE 
natronic 

TRANSFORMER which 
incorporates a specially 
designed ELECTRO¬ 
STATIC SHIELD. 



‘Approved by electricity 
authorities APP. 

No. N/360/6894-5 


CONVENIENT 

Ideal for those almost 
inaccessible spots. No 
burning of adjacent 
insulation. 

LIGHT WEIGHT 

Scope De Luxe weighs 
only 3V2 ozs. 

Miniscope 1^4 ozs. 



All irons are supplied 
complete with a spare tip 
and two elements and 
suitably packed for 
presentation as a gift. 


SPARE PARTS 

No expensive resistance 
wire heating elements to 
replace. Maintenance 
without special tools. 
Spare tips, carbon 
elements and other parts 
readily available from 
your Scope Distributor. 


Scope products are 
available from all major 
electrical wholesalers 
and Hardware Stores 
throughout Australia and 
from H. W. Clarke, 
Wellington and Auckland, 
New Zealand. 


SCOPE MEANS A LIFETIME OF SATISFACTION 



IRH Components Pty. Limited 


THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 


74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 


Interstate Agents 
HOB.TAS. 34 2811 
LAUN.TAS. 315545 
PERTH W.A. 814155 
ADEL.S.A. 231971 
BRIS.QLD. 21 1933 
New Zealand 
H. W. CLARKE 
(N.Z.) LTD. 



TNi COMPONMT MVatOM 


Please Post free SCOPE literature 


NAME 

ADDRESS 


CITY 


POSTCODE 
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Superconductivity 


generate magnetic fields up to about 80 kilo- 
gauss. For higher fields it is possible to 
combine both types of conductor in order to 
utilise the advantages of each. 

Apart from simple solenoidal or trans¬ 
verse field magnets there are several 
applications in which only superconductors 
can satisfy the required conditions. An 
example is the central ring of the super¬ 
conducting Levib'on experiment recently 
brought into operation at the Culham 
Laboratory of the United Kingdom Atomic 
Energy Authority for plasma physics 
research. 

The basic requirement of this experiment 
was that a toroidal ring having a major 
dianieter of 60 cm* and a minor one of nine 
cm should carry a total current of 500,000 
ampere-tums to provide part of the con¬ 
taining field for a high temperature plasma 
which completely surrounded the ring, but 
wi^out any current leads or supports 
passing through the plasma. Since any 
currents induced in a normal resistive 
conductor would decay to zero in a fraction 
of a second it was only possible to conceive 
such an experiment by using a super¬ 
conducting winding in the ring. 

The decay of the current in such a super¬ 
conducting ring is negligible, being due 
only to the very small resistance of the 
joints in the winding, and the current could 
persist for periods of a year or more. In the 
Levitron experiment this ring is then 
floated on the magnetic fields produced by 
several other superconducting windings, 
and maintained in position without 
ihechanical support. 

Understanding of the behaviour of super¬ 
conducting materials and magnets has 
improved enormously and it is now possible 
to design large magnets with confidence. 
Already, magnets up to five metres in 
diameter are in use in high energy physics 
research, and preliminary work has begun 
on their industrial use as direct-current 
motors and generators. 

Significant reductions in size and cost of 
alternators for generating electrical power 
have been predicted if superconductors are 
used in the field windings. The use of super¬ 
conducting magnets for levitation of high¬ 
speed trains is also being considered. So at 
last, 60 years after its discovery, super¬ 
conductivity is moving from being a 
scientific curiosity to having practical 
applications of considerable long term 
significance. 



At top is a cut-through view of the superconducting Levitron chamber in simplified 
diagrammatic form. Above are superconducting windings of the Levitron experiment at 
Culham Laboratory. The centra! ring is seen damped in position for preliminary testing. 


Organic superconductors discovered 

A group of scientists at the University of Pennsylvania led by Alan J. Heeger 
and Anthony F. Garito has observed superconducting behaviour in a class of 
organic salts. In addition, the superconducting state was observed In these 
salts at temperatures three times higher than the highest known super¬ 
conducting temperature of any other substance. 


Experiments with the organic charge 
transfer salt tetrathiofulvalene-tetracyano- 
quinodimethan (TTF) (TCNQ) has 
revealed a narrow band superconductivity 
at a temperature of 60 degrees K. The 
highest superconducting temperature 
previously known, 20.4 degrees K, was for 
niobium-aluminium-germanium alloy. At 
temperatures lower than 60 degrees K the 
organic salt reverts back to the insulating 


state present at higher temperatures. 

This behaviour, however, is not typical 
for (TTF) (TCNQ). Superconductivity has 
been observed in only three crystals out of 
approximately seventy which havb been 
measured. These particular crystals had 
excellent morphology with exceptionally 
smooth faces. It would appear that rare 
microscopically perfect crystals of (TTF) 
(TCNQ) are required so that a super¬ 


conducting state may be realised. 

In an attempt to stabilize the super¬ 
conducting state in organic salts Heeger 
and Garito synthesized the salt 
dimethyltetrathiofulvalene- tetracyano- 
quinodimethan (ATTF) (TCNQ). Despite 
considerable efforts over a three month 
period they have not yet been successful in 
obtaining single crystals of (ATTF) (TC¬ 
NQ) of a size suitable for four-probe con¬ 
ductivity measurements. 

To overcome this difficulty, an ex¬ 
perimental technique (voltage-shorted 
compaction) for obtaining information from 
compacted samples was devised. In every 
case, the voltage-shorted compaction data 
showed a large and relatively narrow 
conductivity maximum centred around 50 
degrees K. ® 
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t ll e 

iamfwoof 

cassette 



We’ve eliminated the biggest source 
of cassette complaints you have to 
unravel (sometimes literally). BASF 
made the world’s very first recording 
tape. Now we’ve patented a bril¬ 
liantly simple, foolproof improve¬ 
ment for the innards of cassettes. 

It’s called Special Mechanics and it 
consists of two plastic “tusks” that 
guide the tape accurately on and off 
the hubs. So It stays neatly wound 
instead of looking like a ball of 


string, and jamming In the cassette. 
As well as the worst kind of jam ups. 
Special Mechanics virtually elimin¬ 
ates the wow and flutter that hap¬ 
pens with anything less than per¬ 
fectly smooth running. 

Special Mechanics Is guaranteed to 
give you smoother, trouble-free re¬ 
cording and playback. Or we’ll give 
you a . . . FREE REPLACEMENT 
CASSETTE. 

And once you’ve solved your jam¬ 


ming problems, you’ll be able to 
enjoy 2 other BASF firsts. LH tape— 
Low noise and High output, both to¬ 
gether In the one tape. Or Chromium 
Dioxide tape for dramatically im¬ 
proved dynamic range and fre¬ 
quency response at 1% i.p.s. 

Look for the BASF Bullseye in your 
store. SM in C60, C90 and C120 
Jamproof Cassettes also available in 
the full range of Cr 02 Cassettes. 
Available everywhere. 


Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 
Castlereagh St. 2000. Newcastle: W. L. Redman Agencies, 11 Hall St., N.S.W. 
2300. Canberra: Sonny Cohen & Sons, 20 Isa St., A.C.T. 2600. Melbourne: 
Maurice Chapman & Co. Pty. Ltd., 146-150 Burwood Rd., Hawthorn, Vic. 
3122. Brisbane: Chandlers Pty. Ltd., 399 Montague Rd., West End, Qld. 4101. 
Adelaide: Neil Muller Pty. Ltd., 8 Arthur St., Unley, S.A. 5061. Perth: 
Anderson-Tedco, 11-13B Belmont Ave., Belmont, W.A. 6104. Launceston: 
P. & M. Distributors, 87A Brisbane St., Tas. 7250. Darwin: Pfitzners Music 
House, Smith St., N.T. 5790. 
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New Sperry Clock Display 
lowers the cost of electronic 




SPp^X unique Sperry Clock 

Display not only helps cut 
^ engineering expense, reduce 

\ assembly time and lower com- 

1 ponent costs,, it looks a lot 

^ better than other displays now 

market. This new unit, 
-cO^ SP-151, has the same 

WA' bright, clear, continuous, easy- 

to-read characters that have 
made Sperry a major supplier of readouts in only two short 
years. It’s ideal for eye appealing home and auto clocks of 
all kinds as well as a clock and/or frequency readout for 
radios and television sets. 

And, the new displays are low in cost. Just $7.00 each in 
1.000 unit quantities. That’s less than $1.75 per digit. 
In large OEM quantities, the cost is under a $1.00 per digit. 
Interfacing with MOS/LSI clock chips, these planar 
gas discharge displays can be used in all dc or multiplexed 
applications, with or without blanking ^zeros. Character 
height is 0.50” with centerline spacing of 0.160”. The 
display’s face is only 1.593” x 1.120”. Depth is just 0.255’’ 
plus 0.260” for the pins. 

The units can be viewed easily at distances over 30 feet 
and have a viewing angle of 130”. The natural color is an 
eye-pleasing orange. Other colors are available with filters. 


SPECIAL EVALUATION KIT AVAILABLE, : . / 

So that you can have^the time of your life and evaluate the 
SP-151. Sperry is offering a special Evaluation Kit com¬ 
plete with one clock display, 

, connectors. MOS/LSI clock" M//- 
chip, printed circuit boards, . / ' • 

9-page application note and 
detailed assembly instruc¬ 
tions. You supply the capac¬ 
itors. resistors, diodes, 
and power transformer. 

AVAILABLE FOR LIMITED 
TIME ONLY FROM YOUR 
NS ELECTRONICS 
DISTRIBUTOR $22.55 + 

TAX INCLUDING NS 
TRANSISTOR KIT. 


Melbourne: 

Radio Parts Pty Ltd 30 1251. 
Sydney: 

Electrobit 667 4611. 

Pre-Pak Electronics 797 6144. 
Perth: 

Moncrieff 25 5722 


Hobart: 

Medhursts 34 5511. 

Adelaide: 

Gerard & Goodman 23 2222. 
Brisbane: - 

NS Electronics 71 3366. 


There’s more eye appeal in Sperry Displays! 
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Our unabashed coupon will reveal all 




Please send me all the details on 
Eveready nickel cadmium rechargeable power cells. 


Name 


Address 


I 

I 

I 



085.P.339.011 


You are almost certainly aware that ‘Eveready’ make a 
prodigious range of nickel cadmium rechargeable power cells. 

Each one is completely sealed, utterly reliable and 
exhaustively tested. They come in just about every possible 
shape and size and voltage. 

Along with our magnificent charging units which are 
compact, ruggedly constructed and modestly priced. 

But rather than go on and on bending your ear about 
them in the narrow confines of this advertisement, we’ve 
prepared a brochure bursting with details. And it’s yours, 
absolutely free, in return for the coupon above. 

We’U forward it to you promptly under plain wrapper 
together with the answers to any thorny problems you may 
have with regard to nicad cells or an5rthing else concerning 
portable power that just may be keeping you awake nights. 

No charge. 


Union Carbide Australia Limited. 

Sydney Consumer Products Division, 157 Liverpool St. 20656. Brisbane 243-253 Edward St. 311391. 
Melbourne 505 St. Kilda Rd. 261241, 262332. Adelaide 41-49 Currie St. 516099. Perth 901 Hay St. 212926 



BAHERIES Products of 


‘Eveready’ &‘Union Carbide’ are registered Trade Marks. 
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Clock 


State-of-the-art feature project: 

LSI Digital 

by LEO SIMPSON 

Here is the opportunity to build a state-of-the-art electronic digital clock, using 
a MOS LSI Integrated circuit and a planar seven-segment neon readout with 
big, bright digits. Just to make the project more attractive, we have arranged 
for the major components to be available to readers as a kit, at a special low 
price. 


The clock presented here uses the 50Hz 
mains both to power it and to supply its 
timing pulses. It has a four digit display to 
give conventional 12-hour readout. An extra 
two digits can easily be added if desired to 
give seconds readout. Its time accuracy will 
be the same as for a conventional electric 
clock but it has the advantage of digital 
readout, visibility in the dark and com¬ 
pletely silent operation. In addition, it is an 
interesting conversation piece. 

Over the past year or so, great interest 
has developed in electronic digital clocks. 
This has been mainly as a result of in¬ 
creased availability of more complex 
digital integrated circuits and their con¬ 
tinually reducing prices. Even so, the clocks 
made from conventional TTL integrated 
circuits have been fairly complex and 
power consumption fairly heavy. 

Two developments have dramatically 
changed the situation, by greatly increasing 
the circuit complexity attainable on a single 
silicon chip and at the same time 
dramatically reducing the power con¬ 
sumption for a given circuit function. The 
first is large-scale integration, which is the 
title applied to integrated circuits having 


more than 1000 devices per chip. The second 
is the advent of metal-oxide silicon (MOS) 
technology, which has reduced chip space 
requirements per function compared with 
bipolar techniques and also reduced power 
consumption. 

The clock described here takes advantage 
of these new developments. It is designed 
around a single MM5314N digital clock chip 
developed by National Semiconductor. A 
great deal of flexible electronics has been 
incorporated into the 24-pin plastic dual in¬ 
line package of this device. 

It contains all the required logic to display 
time in four or six digits, will accept an 
input of 50 or 60Hz, and will operate in 12 or 
24 hour mode. Decoding for seven-segment 
displays is performed on the chip, as is 
“multiplexing” of digit and segment data. 
This is explained later in the article. 

The clock readout is a Sperry gas 
discharge device designated SP-332. It 
works on the same principle as a con¬ 
ventional neon numerical indicator tube, 
except that unlike the normal indicator 
tube, it uses seven segments to form any 
digit from 0 to 9 — in the same way as seven- 
segment LED readouts. It has the ad¬ 


vantage over most LED displays, however, 
in that its digits are 0.5in high. 

Now let us briefly describe the clock 
operation. First it has a divider-counter 
system similar in principle to the digital 
clock featured in June and August 1973 (File 
Nos 7 / CL / 10 and 7 / CL / 11). It takes half¬ 
wave rectified 50Hz, squares it up in a signal 
shaping circuit, and then divides it down to 1 
pulse per second (1 pps). The Ipps signal is 
fed to a counter which cycles in BCD from 
01:00:00 to 12:59:59 continuously (in 12 hour 
mode). 

BCD output from the clock counter is 
decoded and multiplexed to drive the 
display via high-voltage PNP transistors. 

In simple terms, multiplexing is a method 
of simultaneously transmitting more than 
one piece of information via the one path. In 
the case of the clock described here, it is 
necessary to display up to six separate 
numbers simultaneously. Each number has 
up to seven segments and therefore 
requires seven items of information. 

For a seven-segment display, eight 
separate lines are therefore required. 
Multiply this by six for a six-digit display, 
and we would need 48 lines, although when 
the clock operates in the 12-hour mode, the 
most significant digit is never larger than 
“1” and so will only need two segments; 
thus reducing the number of lines required 
to 43. If the clock chip used separate con¬ 
ventional seven-segment decoding for each 
digit, it would thus require 43 output con¬ 
nections plus all the input, supply and 
control connections. Rather an unwieldy 
package! 

Multiplex operation gets around the 
problem by not attempting to show all digits 
continuously. Instead the digits are flashed 
sequentially, at a rate of about IkHz; at this 
rapid rate, they all appear to be on con¬ 
tinuously. 

All equivalent segments of the various 
digits are tied to seven common lines, each 
driven by a PNP “segment driver” tran¬ 
sistor. The anode of each digit is driven by a 
PNP “digit driver” transistor. Thus there 
are only eleven separate output connections 
(13 for a six-digit display). 

To display the various digits correctly, 
control signals are applied sequentially to 
the digit driver transistors, to apply anode 
voltage to each seven-segment readout in 
turn. At the same time the corresponding 
segment drive signals for each digit are 
applied to the common segment drivers. 
Each digit is thereby displayed at its ap¬ 
propriate position, but for only a fraction of 
the time: for four digit readout, one-quarter 
of the time, and for six digits, one-sixth of 
the time. 



7vvo diecast boxes 
house this up to the 
minute dock which 
uses one LSI chip 
and a planar seven 
segment gas-dis¬ 
charge display. 
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Its every word is 
crystal clear. 



NiOiSE BLANKER 


You won’t miss a word with this fully 
solid state Acitron SSB025 transceiver. 
The crystal stability combined with the 
special ‘noise blanker’ ensures 
maximum clarity at all times. 

It operates in the frequency range 
of 2-12 MHz and is ideal for long range 
communications. Operation is simplicity 
itself. 

The transceiver is particularly 
compact and light but it’s tough too. 
Takes any amount of handling whether 
in mobile, portable or fixed station use. 

The Acitron SSB025 is designed and 
made by ACI Electronics in Australia 
to RB209 and fully backed by service. 
Like to know more? Then mail this 
coupon for a technical brochure. 


ACI Electronics 

310-324 Ferntree Gully Road, 

Clayton North, Victoria, 3168. 


Please send me technical details of your 
Acitron SSB025 transceiver. 


Name:. 

Company position: 


Company name: 
Address:.. 



..Postcode, 





ACE2780FP/R. 
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COMPLETE PARTS LIST FOR CLOCK 


/ dock kit from NS Electronics 
distributors, comprising: 

Sperry SP-151 12-hour dock display, 
set of pin connectors for Sperry display. 
National MM5314 integrated circuit, 
integrated circuit socket connectors, 

TO-92 transistor with green dot, 
7x2N2907A or 2N2905A transistors 
(segment drivers), 

4x2N2907A or MPS3645 transistors 
(anode drivers), 

1x2N2905A transistor (colon driver) 
identified with a red dot, 

2 printed wiring boards. 

Additional parts required: 

1 diecast box, 12x 9.5 x 3cm 
1 diecast box, 17 x 12 x 5.5cm 
1 Digibezei, part number 910-60 

1 power transformer, printed board 
mounting, 

AEtR PT 7343 or equivalent 

2 SPST normally open, push-button 
switch 

1 SPST normally open, push-button, 
slide or toggle switch 
8 Silicon diodes, 1N914, BA100 or 
BA219 

1 germanium diode, 1N34 or equivalent 
4 silicon power diodes, EM401, BY 126- 
100 or equivalent 

3 silicon power diodes, EM404, BY126- 
400 or equivalent 

1 zener diode, BZY88-C15 (15V, 
400m W) 

RESISTORS 

('Awatt, 10 pc tolerance unless other¬ 
wise noted) 

1 X 10 megohm, 7 x 270k, 2 x 100k, 7 x 
47k, 15 X 22k, 

1 X 4.7k, 4 X Ik, 1 X 680 ohm ViV/ 1 x 
330 ohm y 2 W 5 pc tol, 1 x 220 ohm 
V 2 V\/5 pc tol, 1X 22 ohm V 2 W. 


CAPACITORS 

1 X 470uF 50VW printed board elec¬ 
trolytic 

1 X 47uF 150VW electrolytic 

1 X 33uF 150VW electrolytic 

7 X luF 150VW electrolytic or metallised 
polyester 

3 X .02uF 100VW metallised polyester 

2 X .01 uF 100VW metallised polyester 

1 X .0033uF 100VWmetallised polyester 

1 X 390pF 100VW polystyrene or 

ceramic 

(Additional parts for optional SECONDS 
readout) 

1 Sperry SP-151 display 

1 set of pin connectors for Sperry 
display 

2 X 2N2907A or MPS3645 transistors 
(anode drivers) 

lx 10M V4W,9x22k y4\A/,2x1k 'AW 
(all 10 pc to!) 

1 .Digibezei kit to suit longer display. 


MISCELLANEOUS 

Aluminium channel to attach cases, 
printed board mounting brackets (see 
diagrams and text) mains cord and plug, 
grommet, cord damp, two-way terminal 
block, solder lug spaghetti sleeving, 4 
rubber feet, '/aA fuse, figure-8 shielded 
cable, hook-up wire, screws, nuts, 
washers, lock-washers, solder, can of 
suitable spray paint. 

NOTE: Components listed here are those 
for the original design. Semiconductors 
should not be substituted unless they are 
direct equivalents. Passive components 
with higher ratings may be used in some 
cases provided space is not a problem 
(see text). 


Thus we use a relatively complex elec¬ 
tronic time-sharing technique to drastically 
reduce the number of lines necessary to 
display all the digits. 

Three supply rails are provided for the 
clock operation and all are negative with 
respect to earth. A 35V rail powers the in¬ 
tegrated circuit via a 15V zener diode 
stabliser, 105V is provided for the display 
and a 200V rail provided for the “keep 
alive” cathode of the display. This last 
function is self-explanatory — it keeps the 
display quiescently “alive” for operation at 
the rather low voltage of 105V and allows 
reliable multiplex switching. 

The low voltage rail is provided by a 
conventional bridge rectifier, while a 
voltage-multiplier arrangement supplies 
the higher voltages from the 115V secon¬ 
dary winding of the transformer. 

Having briefly described how the clock 
works, let us discuss where to obtain the 
parts. NS Electronics Ltd have imported a 
large number of kits of the major parts, and 
are making them available to readers at a 
special low price. The kits are available 
from thp distributors of NS Electronics 
components, which are shown gn a list 
published elsewhere in this issue. The kits 
are not available from NS Electronics Ltd. 

Contained in the kit is the MM5314 IC, 
Sperry SP-332, connector kits for both these 
devices, the necessary transistors and two 
printed boards. The special offer price of 
the kit is an attractive $22.55 plus tax. The 
NS Electronics distributors will also be able 
to supply the special printed board 
mounting transformer from A&R, the bezel 
for the display and the components for the 
optional SECONDS display. They will also 
be able to supply additional replacement 
transistors, if the need arises. 

Allowing for the special offer price of the 
kit plus all the other components needed to 
complete the clock, the all-up price is likely 
to be around $45 to $50. 

Apart from the list of suppliers referred to’ 
earlier, other kitset suppliers should be able 
to supply the kits shortly after this issue 
goes on sale. 

A special feature of the printed boards 
supplied with the kits is that they are fully 
coded and pre-tinned to make assembly 
easy. 

Presentation of the clock in a suitable 
case or cabinet was a problem in that none 
of the currently available cases seemed 
really suitable. Readers skilled in car¬ 
pentry or metalwork will doubtless come up 
with their own solutions, but we settled for 
the presentation shown in the photographs 
as it is relatively easy to duplicate. 

Readers should note that while the cir¬ 
cuitry is relatively easy to assemble, the 
finished unit will depend very much on the 
skill and patience expended on the physical 
form of the clock. 

Our prototype uses two off-the-shelf 
diecast metal boxes, one standing upon the 
other. The larger of the two is inverted to 
become the base and the large printed 
board is mounted on the case lid. The 
smaller box is mounted upright so that its 
base becomes the front panel, with the lid 
used to support the readout board and the 
three time-setting switches. 

Note that our method of presentation pre¬ 
supposes that the constructor uses the 
special printed-circuit mounting tran¬ 
sformer from A&R, designated PT 7343. 

Discussion of the construction procedure 
can start with the preparation of the diecast 


boxes and the associated hardware. The two 
boxes are attached together by two long 
screws passing through a shallow rec¬ 
tangular “tube”. To make this, start with a 
piece of 16 SWG aluminium 18 x 1cm and 
bend it with the aid of a pair of elecfrician’s 
pliers and a vice to form a rectangle ap¬ 
proximately 7 X 4cm. The join should be in 
the centre of one of the long sides, and faces 
the back of the clock. 

Next, with the aid of suitable coarse and 
fine files, bevel one of the sides of the tube to 
match the bevel on the sides of the smaller 
diecast box, so that when supported by it, it 
stands up straight. Be careful when bending 
and filing the aluminium, not to scratch the 
visible surfaces. 

Having cut your teeth, so to speak, on the 
aluminium tube, the brackets for the 
printed board can now be made. These hold 
the board by its corners, in slotted holes. 
Notice that the brackets are bent dif¬ 
ferently. One has its mounting screws 
underneath the board, to save space on the 
lid. Follow the dimensions shown in the 
diagram carefully. Aluminium or steel may 
be used, but aluminium is easier to work. 
Use 18 SWG aluminium or thicker. 

Now the cases may be marked and 
drilled. Two Vein holes are drilled on the 
major centre-line of the large case, space 
5cm apart and equally spaced about the 
minor centre-line. Next, an elongated hole 


lin by V 2 in is drilled and filed on the major 
centre-line between the two small holes, and 
displaced to the right of the case as far as 
possible so that it clears the power trans¬ 
former. All the interconnecting wires pass 
through this hole, so make sure it is 
thoroughly de-burred. A matching set of 
holes is drilled in one side of the smaller 
case. 

Mark, cut and drill the aluminium and 
elongate the appropriate holes with a rattail 
file. Cut slots with a hacksaw where 
necessary to enable the aluminium to be 
bent correctly. Bending can be done easily 
with the aid or a vyce and electrician’s 
pliers. Note that the size of one of the board 
brackets is different from that shown in the 
prototype photograph. 

All the holes may be drilled in the large lid 
using the printed board brackets as 
marking templates. File away the lip of the 
lid where the grommet and power cord are 
positioned, for clearance. 

A 5 / 16in hole is drilled 15mm from the 
end of the larger case and 8mm from the 
edge, on the right-hand side looking from 
the rear. This is for the grommet. The hole 
is cut right to the edge with a round file or 
hacksaw so that the grommet slides in 
easily. This is to allow the lid to be com¬ 
pletely detached from the base. 

A hole measuring 5.8 x 2.9cm is cut in the 
base of the smaller box to take the 
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PURESOUND 

SONYSTYU! 


8N142 



New Ferrite heads. Up to 200 times 
longer wear. All three heads—erase, 
playback and record on this superb 
new Sony Slant front stereo tape deck 
TC-377 provide extremely long life and 
remarkably improved performance to 
meet the requirements of the most 
demanding audiophile. These new 
Ferrite heads give fully extended 
frequency response (20-25,000 Hz) and 
outstanding signal-to-nolse ratio. 

With so many functional and satisfying 
features, the Sony TC-377 maintains Its 
superior characteristics for years! 

And ears. Like yours. 

*Can also be used In the horizontal 
position with a change of mounting. 


With the TA-1150 Sony provides to¬ 
morrow’s amplifier today—more 
“pure” power (30W RMS per channel) 
even In sub-sonic and supersonic 
frequencies, distortion below the 
measuring capability of ordinary 
Instruments, wider dynamic range, 
good transient response, four-channel 
stereo adaptability, Input and output 
facilities for two tape recorders, 
etc. No engineering effort has 
been spared In developing the 
new TA-1150 Integrated 
amplifier. It Incorporates 
new technology Including low 
noise linear Integrated circuit 
especially designed for pre- 
ampllflcatlon, paralleled 
true-complementary push- 
pull power amplifier stage 
which eliminates the big DC 
blocking capacitor for 
speaker termination and 
provides better low frequency 
response, high damping factor and 
low distortion even at sub-sonic and 
supersonic region. The TAC-1N walnut 
finish wooden cabinet Is available as 
an optional accessory. 


■ A SYDNEY: 26 2651, MELBOURNE: 329 6866, 

LJj ADELAIDE: 93 2338/9, BRISBANE: 44 4488, 

^TTTTTV/r'PT'TiriTJTVrTr PERTH: 81 3422, LAUNCESTON: 25 322. 
JVUilVlX:'± XlV^XXlN Hi Agents: CANBERRA: 47 9010, NEWCASTLE: 

SERVICES 614991, FAIRY MEADOW: 84 8022. 
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ORDER COUPON FOR LSI 
DIGITAL CLOCK KIT 


Please send me.kits for the "'Electronics Australia" LSI Digital Clock, at the 

special low price of $28.75 ($22.55 plus sales tax) per kit. Enclosed is a cheque or 
money order for $29.25 which includes packing and postage. 


NAME . . 

ADDRESS . 

. POSTCODE 


Send this coupon together with your remittance, or take it in person to the following 
NS Electronics distributors: 

VICTORIA: Radio Parts Group, 562 Spencer St, West Melbourne. 

NSW: Pre-Pak Electronics, 718 Parramatta Rd, Croydon. 

SA: NS Electronics Pty Ltd, 51 Wood Ave, Ridleyton. 

WA: W.G. Moncrief Pty Ltd, Box 6057, Hay St East P.O. Perth 
TASMANIA: Medhurst Wholesale Ltd, 95 Argyle St, Hobart. 




Two brackets are 
needed to mount the 
main printed circuit 
board. Make them of 
aluminium for ease 
of working. 


ALL DIMENSIONS IN MILUMETRES 

Digibezel, which is centred on the panel. It 
is best drilled roughly out and then brought 
out to size by filing. Three V 4 in holes with 
centres 15mm apart and 15mm from the 
lower edge are also drilled on the lid for the 
time-setting switches. 

The readout board is mounted by two Vein 
screws, nuts and washers through the holes 
originally provided on the board for the 
HOLD and SLOW time-setting switches. We 
elected to have the switches on the rear 
panel because they would be both unsightly 
on the front panel, and an invitation to knob- 
twiddlers! Using %in screws with flat 
washers in the large board holes allows 
sideways adjustment of the board to 
position the display precisely behind the 
Digibezel. The corresponding holes (Vein) 
are drilled and countersunk with centres 
8.2cm apart and 3cm from the top edge of 


the lid. The left-hand hole is centred 1cm 
from the edge of the lid. 

Having drilled and de-burred all the holes 
in the cases, use a heavy wire brush to 
remove all the burrs, file-marks and swarf 
from the cases. If you have an electric drill 
and a circular wire brush, so much the 
better. It pays to carefully select the cases 
when purchasing them to be as free of 
imperfections as possible. 

Now attach the cases with Vsin screws and 
nuts and screw them up tightly. Attach the 
lids also, in preparation for painting. Use a 
well ventilated place, and make sure the 
work is dust and grease free. Follow the 
paint manufacturers’ instructions 
carefully. Give the unit a coat of etch 
primer and then as many coats as 
necessary of the finish coat. 

(Continued next month) 


I Know 

I Where 
I You are 
I Going 


1 


m 

i 


Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (Marine) 

An extension to the Broadcast 
' Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all aspects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
correspondence course is approved by 
the N.S.W. Apprenticeship Commission 


Classes are conducted at: 

67 Lords Road, Leichhardt. 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There is no obligation 


NAME. 

ADDRESS.. 


MARCONI SCHOOL OF WIRELESS 
Box 218, P.O., Leichhardt 2040 

A service of 

Amalgamated Wireless (Australasia) Ltd. 


: 

: 
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AMriinc ation 



KAISE 


MODEL SK-100 



VOLT-OHM-MILLIAMMETER 

HIGH SENSITIVITY 
100,000 OHms ptr Volt DC 
10,000 Ohms ptr Volt AC 

SPECIFICATIONS: 

o DC Volts: 0.6, 3,12, 60, 300, 600, 1200. 

0 AC volts: 6 , 30, 120, 300, 1200. 

0 DC Current: 12uA, 300uA, 6 mA, 60mA, 600mA, 12A. 
0 AC Current: 12 A. 

0 Resistance: 20K ohms, 200K ohms, 2M ohms, 20M 
ohms 

0 Decibels: Minus 20 to plus 17,31,43,51, 63. 
t Accuracy: DC plus minus Jpc, AC plus minus 4pc 
(of full scale). 


t Overload Protected by dual silicondiodes. 
t Double-jewelled plus minus 2pc Meter, 
t Plus minus Ipc temperature-stabilised film resistors, 
t Polarity changeover switch, 
t Scale with mirror. 



1.6 eft complete $58.00 ea. 

8.30 Speaker $16.50 ea 
3TC $3.40 ea 

Fully built cabinet $32.00 eau 
Cabinet, kit $22.00 ea 

MULLARD MAGNAVOX 
BOOKSHELF SYSTEM 
TEAK OR WALNUT 


C129 — C141 — C142 — C142A3 


STEREO RECORD 
CHANGERS 


MAGNAVOX8/30 SYSTEM 
TEAK OR WALNUT 


Price $34.75 


Post 75c. Interstate $1.00. 


MODEL SK-20 
20K OHMS PER VOLT DC 
lOK OHMS PER VOLT AC 

SPECIFICATIONS; 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7 Meg. 

Decibels: Minus 10 cps plus 22 (at AC 
lOV) plus 20 cps plus 36 (at AC 50V). 
Upper freq. limit 7 Kc. 

OVERLOAD PROTECTION 
$13.50 


MODEL SK^ 

30K OHMS PER VOLT DC 
lOK OHMS PER VOLT AC 
Specifications: 

DC Volts: 0.6, 3, 12, 60, 300, 600, 
3000. 


1200, 


AC Volts: 6 , 30, 120, 300, 1200. 

9 , 

'X 6 ' 

'3,5,8 or 15 OHMS 

$6.95 

DC Current: 30uA, 6 mA, 60mA, 600mA. 

r 

'X5' 

'8 or 15 OHMS 

$5.75 

Resistance: lOK ohms, 1 M ohms, 10 M 

6' 

'X4' 

'8 or 15 OHMS 

$4.75 

ohms,100 M. 

6 ' 

'x 2 ' 

'8 or 15 OHMS 

$4.25 

Decibels 20 cps plus 17,31,43,57,63. 

5' 

’x3' 

'8 or 15 OHMS 

$3.75 

OVERLOAD PROTECTION. 

A'‘ 

' x 2 ' 

'8 or 15 OHMS 

$3.50 


SPECIFICATIONS 

Post 50c Interstate 75c. 
$19.25 


MUSICOLOUR II 



As per E.A. Dec. 71, Jan. 72. Complete 
kits of parts $49.50 

Fully constructed $59.50 

Pack & post 75c 

P.C. BOARD ONLY $3.25 

SPECIFIED TRANSFORMER 

ONLY $4.35 


OVAL SPEAKERS 


M.S.P. 
8-15 OHMS 


SO WATT 
SOLID STATE 
GUITAR AMPLIFIER 



50 watts RMS solid-state guitar ampli¬ 
fier. PM125 4 inputs, 2 channel with 
separate volume, bass and treble con- 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. 


Fully constructed and ready for opera¬ 
tion off 240VAC $125.50 


MAGNAVOX 
WIDE RANGE TWIN- 
CONE SPEAKERS 

8—16 OHMS 
30 — 16,000 Hz 
6 WR MK5 12-W RMS $9.90 
8 WR MK5 16-W RMS $10.75 
lOWR MK5 16-W RMS $11.50 
12WR MK5 16-W RMS $12.50 

Pack and Post 65c. 


Latest Model Speakers 

LF — 6 WAC 6" $10.50 

LF — 6 WACX 6" twin $11.50 

4MBC TWEETER $4.50 

12PQC8/30 30 watts $22.95 

8 TACX 8 " twin $9.75 

12 PQ 15 OHM only $15.95 2 MBC tweeter 

$4.50. 


IS" PIONEER 

15in Pioneer low frequency speake.*, imp 
16 ohms. Power, 30 watts RMS designed 
especially for use with bass guitar or 
electric organ. Also ideal for stereo 
woofdc speaker. 

$33.00 


ROM 50 Watts fi.M.S. 
LOUDSPEAKERS 

Model 12U50 Bass $35.00 

Model 12UX50 Extended Frequency 
$40.00 

P&P $1.50 


PLAYM ASTER 136 
STEREO AMPLIFIER 

As per Dec 72 E / A 

Full kit including fairchild tran¬ 


sistors $62.50 

Fully constructed and tested $75.00 

Metal work only $7.65 

P.C. boards $ 8.00 


Current models, 4 speeds, automatic or 
manual operation. 

Ceramic cartridge. Sapphire stylus. 
Standard model with I2in turntable. 

$34.00 

Deluxe model with 12in turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with an adjust¬ 
able counter balance, 2 spindles, 
calibrated stylus pressure control ad¬ 
ded $46.50 

Deluxe model as above with 12ln Diecast 
Heavyweight turntable, 4-pole shielded 
motor, suitable for Magnetic cartridge 
$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra. 


PERSPEX COVER 

Smoke Tinter 17«'4" x ISVj" x 4 V 2 " $9.00. 
P & P 60c. 

Pre Cut Mounting Platform Teak and 
Walnut I8V4'' X 15 " x 3V2" $11.50. P&P 
75c. 


6 WR MK5-3TC 8 or 16 ohms 15V2 x 8 V 2 x 
8 V 2 complete 
$31.50 ea. 

Cabinet only $13.90. 


Sonata NS — 1600 



All Silicon Solid State Stereo Amplifier 
240V AC powered 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder and 
radio tuner, Hi-Fi frequency response 
speaker matching 4-16 ohms. Size 10 V 2 in 
X 6 V 2 in. 

Attractive oiled teak cabinet. 

Price $54.00 

P&P $1.50, Interstate $2.50. 


SPECIALS 


Top Quality padded 
stereo phones 

Delux model with slide volume controls 
18.20,000HZ 8 OHMS Special price offer. 
$7.90. Standard model, 20-12,000HZ. 8 
OHMS, $4.70 P&P 40c. 

Famous Zennheiser HD 414 $25.95 


SONATA NS-1600D 



Plessey SL — 403D 1—C Units $4.50 EA. 
Brands 5.7" 1800 FT Mylar $3.50, 3600 ft 
7" Mylar $4.50, Cassettes BASF soft 
pack C60 $1.35, Brand 5 C60 plastic pack 
90c Brand 5 C90 plastic pack $1.70 8 
OHM 3" pillow phone In plastic housing 
works with tranny or cassette. $2.50. 
Crystal lapel Mic $2.00, Crystal contact 
Mic $3.00, Burglar alarm. Extra loud 
squarker — suit car or home. Battery 
operated. $1.75. 


STEREO RECORD 
PLAYER 

240V AC — 4 speeds, ceramic cartridge. 
Separate motor, 7ln turntable, pickup 
arm and rest. Post 50c. 

$7.90 


All Silicon solid-state Hi-Fi Stereo 
Amplifier. 10 watts RMS per channel. 
Each channel has separate Bass Treble 
controls. Inputs for magnetic or ceramic 
cartridge, crystal mic., radio, tape — 
tape out; stereo headphones. 8-16 ohms. 
Instruction booklet, circuit supplied. 
Timber cabinet. Dimensions: 14V2" x 8 " 
X 4". 

$67.50 Plus Freight $2.50 


SOLDERING IRON 

240V AC 30 watts. Lightweight 2 V 2 OZ. 
Heating time 1.8 mins. 

$7.25 


CAR AERIAL 

Standard car aerial $3.50 

Lock down car aerial $4.50 


AIWA COMPACT CASSETTE 
CAR STEREO 

Complete with speakers. 12 volt neg. 
Ground operation Starr Capstan drive: 
Output 5 Watts per CH. Freq response 
50-10,000 Hz Tape Speed 4.8 CM / P. SEC 
S/N Ratio Better than 45dB, $112.00, 
P&P $2.50. 


REVERBERATION 

UNITS 

Freq. response. 60-3000 Hz. 
Decay time 1.5 seconds. 
Dimensions 4% in x %in x l%in. 
$6.95 P & P 50c 


34 


ELECTRONICS Australia, September, 1973 











































Digital logic trainers: 
another design approach 


Here are details of a digital logic trainer which has been developed by an 
engineer in Victoria. While basically having much in common with our own 
unit described a few months ago, it offers a nutnber of additional features. A 
novel construction approach should significantly reduce the time and effort 
needed for assembly. 

by JAMIESON ROWE 


Shortly before we completed our “Digital 
Logic Trainer Mk 2”, which was described 
in the March and April issues, we learned 
that by sheer coincidence a similar unit was 
also nearing completion in the Computer 
Systems Division of Fairchild Australia Pty 
Ltd, in Croydon, Victoria. Its designer was 
electronics engineer Mr Roger McGlinn, 
then working in the division but now with 
Datatronics Pty Ltd, a computer systems 
firm in Box Hill. 

Naturally we were very keen to see Mr 
McGlinn’s trainer, to compare his approach 
with our own. There haven’t been very 
many logic trainer designs to appear in 
recent years, and in such a situation one 
likes to be able to compare notes with 
someone else, to gauge whether one’s 
thinking is along the right general lines. The 
fact that the designer of the trainer was a 
computer systems specialist gave it added 
weight as a reference for comparison. 

In response to our request, Mr McGlinn 
very kindly sent details of his trainer. He 
went further than this, in fact, sending us in 
addition a completed trainer so that we 
could look it over, put it through its paces 
and take the photographs shown on these 
pages. 


He explained that his trainer, which he 
has called the “Digi-Lab’’, was basically 
the outcome of considerable pressure 
exerted by his eldest son. Hearing 
frequently of dad’s achievements with 
computers, his son understandably wanted 
to have a “computer” of his own. A logic 
trainer was the obvious (logical?) choice, 
combining immediate appeal with long¬ 
term educational value. 

One of the first things which struck us 
when we took the Digi-Lab out of its ship¬ 
ping carton was the basic similarities 
between it and our own design. There are 
differences, of course, and many of these 
only became apparent when- we examined 


The Digi-Lab trainer, 
which was developed by 
Victorian computer 
systems engineer Roger 
McGlinn at almost exactly 
the same time as our own 
trainer. It offers a number 
of novel features. 


the unit in more detail. But despite the 
differences, the designs have much in 
common. 

A good example of this is the in¬ 
terconnection scheme used. When we were 
developing our own unit, we spent con¬ 
siderable time looking at the various types 
of plug and socket systems available. One 
after another they were rejected, not 
because they were in any way inferior as 
reliable connectors, but generally because 
they were either too large physically or too 
costly. For a device like a logic trainer, it is 
essential for the patching connectors to be 
both small and low in cost, because there 
are so many used. 

After much frustration, we finally 
discovered that McMurdo Australia were 
marketing kits of low-cost interconnecting 
leads, designed originally for their IC 
breadboard reviewed last month. The 




The power supply used in the Digi-Lab, which is somewhat more 
elaborate than than in our own unit. It will deliver up to 2A with 
excellent regulation, sufficient to power a number of extender units 


as well as the basic trainer. Note the SCR used as an overvoltage 
crowbar. Its function is to shut down the supply if the output 
voltage rises beyond a safe level. 
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You don’t need 
another lecture on Dolby 


just facts 

The freedom from noise gained with the 'Dolby' system No belts, idlers or clutches so the deck is free from un- 

has meaning only if each and every part of the machine evenness and vibrations. Wow and flutter is a low 0.10% 

is designed and built to the highest standards of mech- WRMS. 

anical and electronic excellence, as all four Technics 

Dolby cassette decks are. Naturally all four Technics 'Dolby' cassette decks have 

To complement the Dolby system, RS279US, RS276US, CR02/Normal tape selector, automatic stop, memory re- 
and RS271US incorporate the exclusive H.P.F. ** head, wind, lockable pause control and all the other advanced 

which ensures superb high frequency reproduction. (10 features that contribute to outstanding sound repro¬ 
year guarantee). The RS279US boasts of being the ductions. 

world's first 3 head cassette deck. 

Additionally RS279US and RS276US have two motors. The fact is at least one Technics 'Dolby' cassette deck 



H Technics 


© 

Guaranteed and serviced across Australia by HACO 


DOLBY SYSTE^ 


* Under licence from Dolby Laboratories Inc. **Trademark 


WTGD13N 
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Logic Trainer 


breadboard uses pins attached directly to 
the printed wiring board, and the leads are 
provided with sleeved clips very similar to 
those in miniature valve sockets. We found 
that the clips would also mate with the 
small pin used by McMurdo in their 
miniature feed-through type FT-1, to 
provide a reliable and very compact in¬ 
terconnection scheme — and one which 
costs about half that of of other systems. 

Believe it or not, Roger McGlinn’s trainer 
uses virtually the same interconnection 
system! He too, had looked into the other 
possibilities, and had finally hit upon the 
McMurdo connector leads at almost the 
identical time as ourselves. The only dif¬ 
ference is that instead of the feedthroughs, 
he has used the same pins used by McMurdo 
themselves; this is because of the different 
construction approach, which I will 
describe in a moment. 

Another close similarity between the two 
designs is that, like ourselves, Roger 
McGlinn has chosen to provide his trainer 
with only the basic logic elements — gates, 
flip-flops and inverters, together with in¬ 
dicator LEDs, switches and push-button 
pulsers, and an adjustable clock oscillator. 
There are minor differences in the numbers 
of each element provided, and in terms of 
the ways in which the clock oscillator and 
pulsers have been implemented, but all 
things considered the two are remarkably 
alike. 

Needless to say, these basic* similarities 
between the two designs have been 
reassuring. When one is basically only an 
electronics “GP”, dabbling in a specialised 
field, it is nice to know that one’s basic 
thinking agrees reasonably well with a 
specialist! 

But now for the differences between the 
two units, which will probably be the main 
source of interest as far as you, the reader 
are concerned. 

Undoubtedly the main difference between 
the two is in terms of the physical con¬ 
struction. Roger McGlinn has chosen to 
base the whole unit on a large printed 
wiring board, which actually forms the 
front panel of the trainer. The ICs and other 
components mount directly to the copper 
tracks on the rear of the board, while the 
front of the board is silk-screened with 
acrylic paint to show the various logic 
symbols and control labels. The connector 
pins simply pass through the board and 
solder directly to the copper tracks at the 
rear. 

Without a doubt, this makes the Digi-Lab 
very much easier to put together than our 
own trainer. One is not faced with the 
prospect of carefully cementing some 226 
feedthroughs into holes in the front panel, 
nor does one then have to solder in about 
100-odd lengths of hookup wire between the 
feedthrough pins and the IC mounting 
board! The ICs and other components 
mount directly on the board-cum-panel, and 
the copper pattern makes all the internal 
interconnections except a few minor links, 
etc. 

You don’t get very much for nothing in 
this world, of course, so that inevitably 
these advantages must be paid for. The 
printed wiring board is quite large — ap¬ 
proximately 260 X 410 mm (10 x 16in) — and 
as such it is somewhat beyond the range of 



At right is a view of the front panel of the Digi-Lab, with the rear of the printed board to the 
left. It performs virtually all of the internal panel connections. 


board sizes handled by most manufac¬ 
turers. As a result it tends to pose 
something of a supply problem, and to be 
rather expensive. 

It was from consideration of the probable 
supply problems and high cost associated 
with a large printed board that we ourselves 
elected to follow the alternative approach. 
And we are still inclined to believe that for a 
hobbyist, who is presumably building up a 
trainer at least partly for enjoyment, it is 
better to expend time and tedium rather 
than cash. However not all trainers will be 
built by hobbyists; large numbers are built 
up by technical colleges and similar 
organisations, who understandably have 
less time to spare. 

The McGlinn Digi-Lab should therefore 
be of considerable interest to such 
organisations on this point alone. In fact it 
would be the obvious choice wherever it is 
desired to build up one or more trainers as 
rapidly as possible, with cost of less con¬ 
cern. 

As may be seen from the photographs, the 
Digi-Lab printed board is mounted into a 


sloping-sided box, which is made from 
veneered particle board. The power trans¬ 
former and other bulky power supply 
components are mounted on the metal 
bottom of the case, and therefore do not 
place any strain on the printed board. 

Probably the most significant electrical 
difference between the Dig-Lab and our own 
trainer is that Roger McGlinn has used a 
more elaborate power supply. Instead of the 
simple rectifier and single-IC regulator 
arrangement we used, he has used a more 
elaborate circuit based on a Fairchild 
uA723C precision voltage regulator, which 
drives a power Darlington configuration 
using AY8139 and AY8150 transistors. 

The supply is designed to deliver an 
output of up to 2 amps with negligible ripple 
and noise and a regulation of 0.2pc. This is 
considerably more than is required by the 
basic trainer, but has allowed Roger 
McGlinn to provide for the use of “extender 
units”, to expand its logic facilities. 

The circuit of the supply is shown, as we 
thought readers might be interested in it not 
only as a trainer supply, but as a general- 



for Reliable Conn 


RESIN CORE SOLDERS 

O. T. LEHPRIERE ft CO. LIMITED 

H«ad Offtc*: ^7-41 Bcwd*fi St.. AUiandrla. N.S.W.. and 
•t Mtlboumt- ■ Irlabawa—Adalaida ' " Pit h NtwosHa. 
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LASER ELECTRONICS PTY LTD 


IS PLEASED TO ANNOUNCE ITS APPOINTMENT 
AS SOLE AGENT IN AUSTRALIA FOR 

SPECTRA PHYSICS inc u s a 

THE WORLD'S LARGEST MANUFACTURER OF LASERS 


• LASER ELECTRONICS has for 6 years manufactured 
its own wide range of lasers, laser systems and ac¬ 
cessories. 

• We at LASER ELECTRONICS are proud to be able to 
serve the fast growing market even more efficiently by 
adding the world renowned SPECTRA PHYSICS 
equipment and expertise to our range. 


• SPECTRA PHYSICS gas and Ion lasers cover the 
visible spectrum and beyond, from helium neon through 
krypton, argon to the helium cadmium laser, with an 
equally impressive variety of output powers. 

• Need we say more at this stage? Obviously our business 
is lasers — lasers — the best lasers — for every ap¬ 
plication. Our pleasure is service before and after every 
sale. 


ENQUIRIES7TRY LASER ELECTRONICS PTY LTD 

P.O. BOX 359, SOUTHPORT ... OLD. 4215. 

PHONE: 32 1699. TELEX: AA41225. CABLE: LASERTRON. 


WILLIS TRADING CO 

4 4.S MURWA Y SI 
. PERTH VV A 
^ ? 1 /609 



MAll OKOl k 
Bf. X 1 / 


_ NEW 
r KIT 

S.E.W. 
M.D. 

— METAL 

DETECTOR 


Complete kit — 5 transistors, pc 
board, speaker and instructiona. 
Lots of fun — will detect buried 
metal, coins, etc. $29.50 
Pack-post $1.50 
ALSO NEW ECONOMY 
MODEL $7.95 + post. Usod in 
conjunction with your trmns 
radio. 


PLAYMASTER KITS 


Available 127/128, 131, 
132, 134, 136 


ALL BRAND NEW & 
TESTED. 

10 —Audio type similar 


BC108 $1.50 

10—RF type, similar 

BF115, 3693 $1.80 

10— Audio Silicon PNP 

sim.2N3638 $1.50 

10—Audio silicon PNP 

sim.2N3638A $1.60 

10—RFHIGAIN $2.20 


10 —Low noise audio type 
similar BC109, 4010 $2.50 


TRANSISTOR RADIO 
KIT 

NEW 1973 

2 silicon transistors easy to build 
— all parts supplied irKluding PC 
board and full instructions 



$5.25 -1-216 type battery 
PP55C. 



STEREO HEADPHONE 


Price for 
This Month 


$4.00 


NAME-8 Ohm 
Res. 20-12 KHz. 


ALPHA 6 BAND. 

BC Marine. S.W. Aircraft V HF 



BUILD 5 RADIO & 
ELECTRONIC 


$6:50 p & p 55c 



FM 15TR. 
portable. 


$109.00. 
P.P. $1.50. 


NEW MODEL 



No soldering required. Ideal 
beginner's project. Complete 
with Instructions. Includes a 
crystal set and 2 transistor radio 
design. 


7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with instruction book, carrying 
case and earphones. 

Special price . $9.75 


^ BARGAIN 
W PACKS 


10 —Audio type sim. 

2N 2926 $2.20 

5—Silicon pair comple 
mentary output 22V 
500mW $3.00 

10—Audio type similar 

BC107 $2.50 

10—PNP RF Silicon $1.95 

2—Silicon complemen¬ 
tary 1 amp 95c 

Pack-Post 20c. 


Wired. $n.75 

Post and pack, 75c. 


RECTIFIERS-DIODES-LED 

10—IN60 diodes $1.60 

10—OA90 diodes $2.20 

each 25c 

10—Similar BA100 $1.60 

each 20c 

10—400v lA. EM404 $2.00 

each 25c 

10—EM406 $2.50 

each 32c 

10—800V1A 408 $3.20 

each 38c 

10—lOOOV 1A $4.90 

1-LED 96c 
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Logic Trainer 


purpose logic supply. ^As may be seen, it 
incorporates current limiting <by means of 
the 0.27 ohm sensing resistor R9), and an 
SCR “crowbar” circuit for overvoltage 
protection. This makes it very reliable for 
use with almost any type of logic system. 

The output voltage level is adjusted by 
RVl. The heatsink required by the series 
pass transistor can be conveniently made 
from a 3-inch length of 1.25 x 1.25 x 0.125 in 
aluminium angle, or a small board¬ 
mounting commercial heatsink of similar 
area. 

The function of the crowbar circuit is to 
turn the regulator circuit off smartly if the 
nominal 5V output supply line should rise in 
level as a result of potentially damaging 
switching transients, or a fault path from a 
higher voltage supply. As soon as the 
voltage rises, the zener diode in series with 
Rll conducts, firing the SCR. This im¬ 
mediately blows the fuse in series with the 
rectifier output, shutting down.the supply 
before serious damage can occur. 



Another view of the Digi-Lab. The unit 
shown is the version of the original design 
being marketed by M & M Electronics, of 
Kilsyth, Victoria, selling for $198 complete. 


The SCR must draw heavy current — 
around 30 amps — for about 10 milliseconds 
in order to blow the fuse rapidly. The wiring 
in the SCR anode-cathode circuit (including 
the earth return back to C7) must therefore 
be capable of carrying this order of current. 
If the supply is built up on a printed wiring 
board, the conductors concerned should be 
at least 7mm wide. 

There are other electrical differences 
between the Digi-Lab and our own trainer, 
but these are of a more subtle nature. Roger 
McGlinn has provided a two-phase clock 
circuit, for example, with LED indicators 
fitted to both outputs to allow visual 
monitoring at low speeds. The two clock 
signals are produced in quite a straight¬ 
forward way, by using the output of the 
basic clock oscillator circuit to trigger a 
toggling flip-flop. The actual clock outputs 
are then taken from the Q and Q-bar outputs 
of the flip-flop. 

The Digi-Lab is provided with three push¬ 
button pulsers, but these use somewhat 
different circuitry from the two in our own 
trainer. Instead of R-S flip-flops which 
suppress contact bounce and produce pulses 
of a length equal to the time die buttons are 
pressed, there are R-C filters for bounce 


integration, followed by one-shot 
monostable multivibrators. These are 
based on the Fairchild %02 dual monostable 
device, and deliver a single relatively short 
pulse of fixed length each time a button is 
pressed. There are two 9602 devices used, 
and the fourth monostable element is used 
for conditioning of an external pulse input. 

As mentioned before, the Digi-Lab 
provides different numbers of logic 
elements to those of our own. There are 
eight J-K flip-flops, each of which is 
provided with inputs for direct setting as 
well as direct resetting. Similarly there are 
six 2-input gates, six 3-input gates, four 4- 
input gates, four inverters, and four AND / - 
NOR gates. There are also eight LED logic 
level indicators, and eight level setting 
switches. 

There are “high” and “low” fixed logic 
level outputs, the former being derived 
from the 5V supply line via dividers. This 
provides greater safety when logic element 
inputs must be tied to logical high, par¬ 
ticularly when extender boards are used. 

As shown in the photograph, the extender 



An extender board for the Digi-Lab. it 
provides for up to six 14 or 16-pin iC 
sockets, with power supply bus lines. 


board designed for use with the Digi-Lab is 
basically a printed board with provision for 
mounting up to six 16-pin DIL sockets. 
Provision is made for all socket clips to be 
brought out to isolated patch pins, with 
supply pins adjacent to each socket. This 
does not commit any socket to a particular 
configuration of supply pins, but allows the 
sockets to be set up for any desired device — 
whether of 8, 14 or 16 pins. 

Using one or more extender boards, with 
power derived from the basic Digi-Lab, it is 
therefore possible to connect up quite 
elaborate systems, which may include a 
variety of MSI devices as well as those of 
single function. 

The foregoing details of the Digi-Lab 
should give a good idea of its capabilities, 
and also its features and possible 
drawbacks compared with our own unit. No 
doubt there will be some readers who will 
find both units less than ideal for their 
purposes, just as there will be others who 
will see a clear advantage in either one or 
the other. Hopefully the details we have 
given of the McGlinn design may enable the 
former people to put together a hybrid unit 
combining the features of both! 

Those who are keen to build up or acquire 
one of the Digi-Lab units will no doubt be 
interested to learn that the design is being 
marketed in both kit and completed trainer 
form by M & M Electronics Pty Ltd, of 18 
Shelley Ave, Kilsyth, Victoria 3137 (phone 
725 8766). Quoted price of a basic Digi-Lab 
kit, which does not include the cabinet, 
switches, or power transformer, is $130. A 
completely wired unit costs $198, while an 
extender unit with six ejecting-type 16-pin 
DIL sockets is $82. ® 
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NEW 
E-Z-HOOK 
XL CAN 
GET YOU 
OUT OF 
iMF 
MdlMLlI 

Our new XL 
“ExtraLong” 5* 
E-Z-Mlni-HOOK 
reaches through 
wiring nest a full 
4 " to make safe, 
short-free con¬ 
nections. ... either 
vertically or hori¬ 
zontally with one 
hook. Single con¬ 
tact point assures 
true readings. 

Same durable 
construction and 
field serviceability 
as our standard 
2V4" long X-100W 
E-Z-Mini-Hook. 

10 RETMA COLORS 
FOR EASY CODING 


Red, black, blue, ACTUAL 

green, orange, yel- SIZE 

low, white, brown, 
violet or gray. 



E-Z-MiNI HOOK XL 


SQUARE HOLE 

For hooking lat¬ 
erally to conr>po- 
nent leads or 
slipping ver¬ 
tically over 
square Wire- 
Wrap* pins. 


$ 1.30 

EACH 

PLUS SALES 
TAX 


•trademark GARDNER.DENVER 


AVAILABLE FROM LEADING 
WHOLESALERS 

or send direct to; 


GENERAL ELECTRONIC SERVICES 
PTY LTD 

114 Alexander St, Crows Nest 
N.S.W. 2065 Australia 
Phone 439 2488 
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3" OSCILLOSCOPE DC-1.5 MHz 


^TRIO 


MODEL CO-1303A 


PRICE: 

$135.00 

Plus 

Sales Tax 15% 



SPECIAL FEATURES: 

1. Vertical sensitivity of 20 mV/cm, three step attenuation, 
AC DC operation and wideband frequency response from 
DC to 1.5 MHz. 

2. DC vertical and horizontal amplifiers for wide versatility 
make possible external sweep speeds of less than 1 Hz. 

3. All solid- state construction for compact, lightweight 
portability. 

4. Smoked filter glass CRT face and exclusive designed 
graticule, graduated in dB for clear waveform comparisons. 

5. Direct Input to 150 MHz for SSB and AM transmission 
monitoring. 

PAItAJVETERS 

PTY. LTD. 

SYDNEY 43 6577 • MELBOURNE 90 7444 

ADELAIDE 51 6718 • PERTH 81 2866 

BRISBANE 78 5422 • NEWCASTLE 61 4321 

WOLLONGONG 74 0278 • CANBERRA 97 3579 





The Besi Connections- 
Belling & Lee 
RF Connectors. 
straiDht or right angle 

Belling & Lee have today’s 
widest range of RF Connectors— 
and they’re generally available 
from stock. Shielded or insulated 
plugs; conductors for soldering, 
crimping or solderless; straight 
or the new right angle model 
L2156. 

■ Special collet clamps for 
efficient braid connections 
and anchorage in cable 
mounting members. 

■ Impedance 60-70 ohms. 

■ Mating conforms to BS3041 
and IEC169-2. 


TECNICO ELECTRONICS 


Premier Street, Marrickvilie, NSW 2204 55-0411 

2 High Street, Northcote, Vic 3070 489-9322 

Adelaide 23-2222 Brisbane 62-1899 Perth 8-4137 



TE8480/773 
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only a SULCO tool 
can get into those 
awkward spots! 


We have a range of SPECIAL and EXCLUSIVE nut running and 
screwdriving tools-both standard and metric-with a particular 
application In electronics, radio, TV and the electric trade. If you 
are having problems with those “odd spot” fastenings check this 
list; you may find the solution. 


c330B| service sets 


99 PS-40 Allen Hex-type Screwdriver. 

99 PS-60 Bristol Multiple Spline Screwdrivers. 

99 PS-42-BR Allen Hex-type Beryllium Copper Screwdrivers. 
99 PS-41-MN Allen Hex-type metric Screwdrivers. 


Ratchet, Tee and In-line handles available 
FREE Catalogue available - you only have to ask 

































Crystal-locked converters 
for the HF and VHF bands 


Continuing the current series of articles on simple solid state receiving con¬ 
verters, this article gives details of crystal-locked designs for both HF and VHF 
reception. All the basic information is given, to allow you to ''roll your own" 
converter for any desired frequency. 

by IAN POGSON 


So far, we have described converters in 
this series beginning at 2MHz and con¬ 
tinuing well into the VHF region, in articles 
which appeared in April, June and August, 
1973. All of the converters described to date 
have used a self-excited local oscillator. We 
now move on to a somewhat different 
concept, still using the same printed board 
but instead of a tunable oscillator, a crystal 
oscillator will be used. This means of 
course, that the oscillator will be on a fixed 
frequency. 

The move to the concept of a “crystal 
locked” converter has many ramifications 
and we cannot hope to cover them all. 
However, we propose to start with the basic 
concepts relating to the HF range — 3 to 
30MHz. Later on, we will have a look at the 
lower end of the VHF range. 

As may be seen from the previous-ar¬ 
ticles, the use of a self-excited local 
oscillator allows the converter oscillator to 
be made variable, that an incoming signal 
anywhere within a range may be converted 
to a fixed first intermediate frequency. This 
is the simplest way of tuning a range of 
frequencies. One disadvantage of this 
system is that the frequency stability of a 
self-excited oscillator deteriorates as the 
frequency is increased. Where this is im¬ 
portant, the problem may be considerably 
reduced by using a crystal oscillator and 
using the “tunable IF” technique. This is 
just mentioned in passing, as we will not be 
able to go into this aspect in any detail. 

Where only one frequency, as opposed to a 
band of frequencies, is all that is needed, 
then a fixed frequency local oscillator is 
indicated. The oscillator may still be self- 
excited, but much greater frequency 
stability may be achieved with a crystal 
oscillator. Apart from the reduced need to 
re-adjust tuning, there is also the important 
point that where a fixed tuned converter is 
concerned, if the local oscillator is not 
stable enough, it is possible for the wanted 
signal to drift out of the passband of the 
receiving system. For this reason, the 
crystal locked converter is very desirable. 

By its very nature, a fixed tuned, crystal 
locked converter must be tailored to suit 
each individual need. It would be an im¬ 
possible task to foresee all the possibilities 
and comment on them. Rather, we show the 
basic circuit and sufficient information will 
be given so that a unit can be made up to 
suit any desired purpose. 

Two important parameters which 
determine the design of such a converter 


are the frequency to which it is to tune and 
the frequency to which the incoming signal 
is to be changed. A couple of examples 
should make this point clear. 

Let us assume that we wish to receive a 
signal on 2.55MHz and that we have a 
broadcast receiver into which we can feed 
the converter. We will also assume that we 
are far enough away from any station on or 
very near to 1.6MHz to allow us to use this 
as our first IF. The local oscillator (crystal) 
frequency may be on either the sum or the 
difference of the two frequencies just 
mentioned, however at these low 
frequencies, we should choose the sum 
frequency, which comes to 4.15MHz. (If we 
had chosen a first IF of 3.5MHz instead of 
1.6MHz, then the crystal frequency would 
come to 6.05MHz.) 

For our second example, we will suppose 
that 15.11MHz is the wanted frequency, and 
the first IF again 1.6MHz. As a higher 
frequency is involved, it is more feasible to 
use the difference as well as the sum for the 
frequency of the local oscillator. The sum 
will be 16.71MHz and the difference will be 
13.51MHz. It is generally considered better 
practice to 'choose the sum frequency, 
unless there is a good reason for using the 
difference. We may touch on this point later 
on, when dealing with oscillators for the 
VHF range. 

Continuing with this example, 1.6MHz is 
not a good choice as a first IF for 
frequencies as high as 15MHz, as it becomes 
difficult to avoid “image” problems. A 
higher frequency would be better, such as 


PARTS UST 

1 Printed board. Sin x Sin, 73 / 3c 
1 Aerial coH, PCS type 221 (see text) 
1 Neosid coil former, 7.6mm x 21^ in 
with slug & can (see text) 

1 Neosid coil former, 7.6mm x lYain 
with slug & can (see text) 

1 Transistor, 2N5485, FE5485, MP- 
FW6, BFW11 

1 Transistor, BF115, TT1002, or similar 
6 Spacers, V 2 in long x 'Ain diameter, 
tapped Vain Whitworth 
1 Crystal (see text) 

1 Crystal socket to suit crystal 
RESISTORS ('AW) 

Resistors should be chosen to suit in¬ 
dividual requirements by reference to the 
. text and tables, together with the 
relevant circuitry. 

\ CAPACITORS 

’ Capacitors should be chosen to suit 
individual requirements by reference to 
the text and tables, together with the 
relevant circuitry. 

MISCELLANEOUS 

Hookup wire, 2ft coax cable, solder, 
screws, nuts. 


3.5MHz. This gives us a sum frequency of 
18.61MHz and a difference frequency of 
11.71MHz. 

The choice of a first intermediate 
frequency will be dependent upon a number 
of considerations. It is not possible to be too 
dogmatic but from a technical point of view, 
it is wise to keep the ratio of the incoming 
signal to the first IF to no more than about 5 
to 1. Taken literally, this would mean that if 
we have to consider signals up to 8MHz or 
so, we could use a first IF of 1.6MHz. For a 
first IF of 3.5MHz, we could go to about 
18MHz, and so on. 

Provided we have a receiver which will 
tune to a first IF in accordance with the 



This picture is of the unit which covers the HF 
band up to 22MHz or so, and uses a crystal 
oscillating on its fundamental mode. 
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Rodan incandescent 
subminiature lamps 
and indicators are as 
modern as tomorrow’s 
domestic appliance or 
professional equipment 
and are employed by 
leading designers 
throughout the world. 

Advanced 
manufacturing 
techniques and 
experience ensure a 
product range 
providing reliable 
long life operation 
(up to 100,000 hours), 
simplified one-hole 


mounting, front-of- 
panel lamp 
replacement and 
space-saving 
physical size. 

Indicators provide 
models with insertable 
lens suitable for 
symbol adaption, 
particularly for digital 
readout application, 
while lens colours of 
red, yellow, green, 
blue and white may 
be selected to suit 
your requirements. 

Lamps are available 
in eight voltage 


ratings ranging from 
5 to 48V. Indicator 
housings are of 
chrome-plated bronze 
or moulded plastic... 
lamps are available 
in either wire-ended 
or capped styles. 

A standardised 
range is available 
ex-stock, including 
lamps which comply to 
International Industrial 
Specifications. 
Literature is available 
on request to the 
Professional 
Components Divisio'n. 


Rodan 
The 1^ to 
subminiature 
lamps and 
indKators 


Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
Melb: Zephyr Products Pty. Ltd. 56 7231 
Adel: General Equipments Pty. Ltd. 634844 
Bris: Douglas Electronics Pty. Ltd. 97 8222 
Perth: H. f. McQuillan Pty. Ltd. 214821 
Everett Agency Pty. Ltd. 84137 
Henderson (N.Z.) 64189 
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CONVERTERS 


The basic circuit for 
the crystal locked 
converter; the 
oscHlator shown is 
for crystals 
oscillating on the 
fundamental mode 
up to 22MHz or so. 
The table below 
should be consulted 
for constants ap¬ 
propriate to the 
frequency. 



TO 
RECEIVER 


s(^ 

^0 




y 


y ^ 




HF CRYSTAL LOCKED CONVERTER 


F (MHz) 

R3 

Cl 

C2 

C3 

0.95-3 

3.3k 

220pF 

220pF 

680pF for 50pF crystals* 

Not required for 30pF 
crystals * 

3-6 

3.3k 

150pF 

150pF) 

120pF for 50pF Crystals * 

6-10 

2.2k 

150pF 

150pF) 

33pF for 30pF Crystals ♦ 

10-18 

1.2k 

lOOpF 

lOOpF) 

Not required. 20pF crystals* 

18-21 

680 ohms 

68pF 

33pF) 

only for these ranges 


NOTE: The terms “20, 30 and 50pF crystals” refer to the capacitance load used when these 
crystals are measured in standard test sets, and is not related to any static capacitance 
present within the crystal unit it^lf. 


above, then so much the better. However, 
we may be restricted by the tuning range of 
the receiver and so we will have to com¬ 
promise. 

Another factor may help to determine the 
first IF: if we happen to have a crystal on 
hand, its frequency may well determine the 
first IF! 

The basic circuit of the converter is shown 
and it should be referred to when working 
out the details of the converter to suit your 
particular needs. The variables associated 
with the mixer are the output transformer 
and the tuned circuit set to the wanted 
frequency. We have already given details of 
suitable coils and transformers in our 
earlier converters of this series. Later in the 
article, we will give a table and more details 
of these coils. Of necessity they only cover 
some specific bands and frequencies, so 
that if you wish to use some other 
frequencies, then the table will be useful as 
a guide only. 

The crystal oscillator circuit is also given 
but certain component values have to be 
decided by the actual crystal frequency 
being used. Once this is decided, the values 
of the coded components may be obtained 
from the table. As an example, suppose that 
we need a crystal on 12.5MHz. Reference to 


the table reveals that R3 is 1.2k, Cl and C2 
are both lOOpF and C3 will be 33pF for the 
common 30pF crystal. The capacitance for 
which the crystal was ground must be taken 
into consideration and the details are given 
in the table. 

From a constructional point of view, this 
version of the converters is perhaps the 
simplest yet, as shown by the picture and 


component layout. At the same time, the 
units we are presenting here must of 
necessity be typical examples only. More 
than likely, your particular version will 
deviate from these at certain points, so that 
care will be called for. 

When photographed, the HF unit was 
fitted with a crystal on 12.5733MHz and an 
output transformer set to 1.6MHz. This 
means that the converter may receive 
signals on either 14.1733MHz or 10.9733MHz. 
The tuned circuit into the gate of the FET 
may be set to either of these frequencies, 
simply by adding the correct amount of 
capacitance across the coil. The coil as 
fitted is the one used originally in the first 
converter which was tunable from 6 to 
19MHz. Before leaving the photographs, we 
should mention that an unwanted capacitor 
was left on the board at the time of 
photography. It is the small plastic 
capacitor near the corner of the output 
transformer, which should be disregarded. 

Readers who wish to venture into the 
lower part of the VHF region may also do so 
with this little converter. Those of you who 
wish to set up on the HF band where cir¬ 
cumstances call for a crystal oscillator 
above about 2lMHz, will in any case have to 
go to a crystal oscillator where the crystal is 
made to oscillate not on its fundamental, 
but on its third overtone. In either event, 
some changes in the circuit will be 
necessary. 

Where interest lies in the upper HF 
region, we suggest that you use the third 
overtone crystal oscillator as shown in the 
circuit and table. The coupling capacitor 
from the emitter of the oscillator to the 
source of the mixer may be between 33pF 
and 56pF. However, for those interested in 
the lower VHF region, the coupling 
capacitor is reduced to only IpF, and is 
taken from the emitter of the oscillator, to 
the gate of the mixer and not the source. 
The 4.7k resistor in the mixer source is then 
bypassed with a .OluF ceramic capacitor. 
These details are shown abbreviated on the 
third overtone oscillator circuit diagram. 

A small coil is needed in the third over¬ 
tone oscillator circuit and details are given 
in the table. These should be carefully 
followed, according to the actual crystal 
frequency to be used. 

In the prototype, we have tried a third 

Below: a typical layout of components seen 
from the component side. The copper is 
shown "ghosted", making it relatively easy 
to follow the circuit. Actual board size is 6 x 
3 inches. 
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Workofait 6166 A 


Controlled power: beautiful both in 
concept and design. 

The AWV beam power tube 6166A. 

A unity of beauty and function 
in a work of electronic art powerful 
enough to fling a television image 
right around a city. 

The final power unit of television 
transmission. 


More than mere technology, 
here is a creative concept brought to 
life in coaxial electrode structures, 
impurity-free copper, and ceramic 
metal seals. 

A classic example of how, for AWV, 
electronics is a living art. 



Amalgamated Wireless Valve Company Pty.Ltd. 


your 
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CONVERTERS 


overtone crystal on 43.125MHz and the 
whole unit performs very well. Using a first 
IF of 3.5MHz, we are able to tune 5ie con¬ 
verter to either 46.625MHz or 39.625MHz. 
With the converter fed into the EA130 
Tunable IF receiver, the sensitivity of the 
whole setup is such that signals are 
detectable down to about 2uV. 

Third overtone crystals are readily 
available up to about 63MHz. Assuming a 
first IF of 3.5MHz, this means that signals 
may be tuned up to about 66.5MHz. Readers 
who wish to go higher than this will be in¬ 
terested in the fifth overtone crystal 
oscillator. Details of a suitable circuit are 
given, along with coil winding data. 

Fifth overtone crystals are normally 
available up to about 105MHz. This means 
that the upper limit of the frequency to 
which this system may be tuned is 105MHz 
plus the first IF. It is worth remembering 
that earlier we mentioned that as we go 
higher in frequency, it is advisable to in¬ 
crease the first IF. By taking the IF high 
enough, the aviation frequencies up to 
136MHz could be covered. 

We have not tried the fifth overtone cir¬ 
cuit but its source is very reliable and we 
give it with full details so that readers who 
are interested may come up with a con¬ 
verter to meet the particular need. The 
printed board will accommodate the 
variations involved in both the third and 
fifth overtone oscillators. 

To make up the circuit of your choice, it 
will be necessary to study the foregoing, 
along with tables, circuits and coil details. 
Where coil details are not given for the 
wanted frequency, then it will be necessary 
to interpolate from the information given. 
Having arrived at the input coil to use, it 
must be tuned with the correct amount of 
capacitance. This may be either a lumped 
value, tuned to resonance by the slug in the 
coil, or a smaller value with trimmer added 
to make the final adjustment. The 
capacitors may be added underneath the 
board and immediately across the coil. 

The board provides for the fitting of a 
socket to take the type HC6 / U crystal 
holder. If you wish to use a crystal requiring 
a different socket, then appropriate 
changes will have to be made. 

When ordering the crystal, certain details 
must be given. A couple of examples may 
help. If a crystal is wanted for this project 
and where the frequency is not over 21MHz, 
then its specification would go something 
like this: 3656kHz, .005pc, ambient tem¬ 
perature, 30pF, HC6/U. Where the 
frequency is above 21MHz and not over 
63MHz, it could be: 46.33MHz, .005pc, third 
overtone, ambient temperature, HC6/U. 
For crystal frequencies above 63MHz and 
up to 105MHz, the fifth overtone will be 
called for. 

When it comes to actually making the 
converter, perhaps a good place to start 
would be with the coils which are needed. 
The aerial coil will have to tune to the 
frequency of the wanted signal and details 
may be obtained from the table. If the coil is 
wound with a heavy gauge of wire, it may be 
wound first on a drill or other rod of the 
required diameter. The length of winding is 
then adjusted by gently stretching, where 
this is required. A tapping point must also 
provided by scraping a little of the 



The layout of components around the 
crystal oscillator when using third overtone 
crystals. Slight changes will be necessary 
for fifth overtone crystals, 

enamel from the wire and tinning that point. 
Leads at each end of the coil are bent to 
shape to fit the board and the leads are cut 
to length, the ends cleaned and tinned. 

For frequencies below 25MHz or so, the 
aerial coil may be wound on a Neosid 7.6mm 
former, with slug and can. The aerial coil 
consists of a primary and a secondary 
winding, with the secondary wound first. 
The start and finish of this winding may be 
anchored in position with a small piece of 
adhesive tape. This is slipped under a few 
turns at each end during winding. The end 
protruding is then folded over the top of the 
winding when completed. The primary 
winding is wound over the bottom end of the 
secondary, after having placed a piece of 
tape over that part of the secondary. Again, 
tape is used to anchor the winding in place. 

If you are using a first IF of 3.5MHz or 
higher, then you may follow the details in 
the table for the output coil. Winding 
procedure is the same as for the aerial coil 
just described, except that references to 


primary and secondary windings will be 
reversed. It should be noted that this coil 
needs two slugs to make it tune to 3.5MHz 
with a shunt capacitance of 82pF, but it is 
possible to make it tune up to at least 5MHz 
by omitting one slug and reducing the 
capacitance to 47pF. If you wish to go 
higher in frequency, it will be necessary to 
reduce the number of turns on the primary 
winding. The number of secondary turns 
should be kept to about the same ratio as at 
present. 

Where a coil is needed for the crystal 
oscillator, in the case of overtone operation, 
details may be obtained from the ap¬ 
propriate information relating to the par¬ 
ticular oscillator. Although these coils are 
wound on Neosid 7.6mm formers, a fairly 
heavy gauge of wire is used and the coil is 
quite easy to wind. We did not use a can over 
this coil in our prototype but when pur¬ 
chasing these formers, they usually come 
as a packaged assembly, complete with 
can. In the circumstances, the can may as 
well be used and it also helps the overall 
appearance of the unit. 

To ensure that the windings of all coils 
wound on formers stay firmly intact, they 
should be given a coat of cellulose lacquer 
or other suitable material. When dry, the 
leads should be terminated such that when 
the coil is fitted to the board, the pins 
correspond with the relevant parts of the 
circuit. This is shown in the diagram. 

Now we come to the assembly of the 
printed board. This version of the series of 
converters is perhaps more challenging 
than the others in that you are left to work 
out some of the details for yourself. 
Although the task is reasonably straight¬ 
forward, it is advisable to approach it in a 
systematic manner. A good place to start is 
with the resistors, followed by capacitors 
and other small items, including the 
transistors. Do not overlook links where 
they are needed; these may be a piece of 
tinned copper wire or even a scrap of pigtail 
from a resistor. In some instances, it is 
more convenient to place small components 


COIL WINDING DETAILS 


Li 




y y 




COIL CONNECTIONS VIEWED FROM ABOVE 

AERIAL COIL: 

2-6MHz. Secondary 85 turns 28B8-S 
enamel c/w on 7.6mm former with 
slug. Primary 10 turns 28B8-S enamel 
over earth end of secondary. 

6-19MHZ Secondary 18 turns 22B&S 


enamel c/w on 7.6mm former with 
slug. Primary 2 turns 28BBS (or 22BBS) 
enamel over earth end of secondary. 
52-54MHZ 8 turns, tapped 2 turns from 
earth end, 18BBS enamel, ¥2 in ID x 
21mm long. 

70-85MHz 5 turns, tapped 1 turn from 
earth end, 18BBS enamel, Vain ID x 
11mm long. 

118-136MHz 3 turns, tapped % turn 
from earth end, 18BBS enamel, 5 / 16in 
ID X 8mm long. 

CRYSTAL OSCILLATOR COIL: 
Fundamental. No coil required. 

Third overtone. See table for third 
overtone oscillator. 

Fifth overtone. See table for fifth 
overtone oscillator. 

IF OUTPUT TRANSFORMER: 

1.6MHz. Standard broadcast aerial coil 
used back-to-front. RCS type 221 or 
similar. 

3.5MHz. Primary, 120 turns 28BBS 
enamel c / w on 7.6mm former with 2 
slugs. Secondary, 12 turns 28BBS 
enamel over earthy end of primary. 
Note: AH coHs where necessary are tuned 
with appropriate capacitance. 
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Wo*ve 90I /tyle 


I 


Style 2. 

Button with snap-in lens 1 5 m.m. pitch. 


Style 4. 

Round button with rear prism for maximum 
light transmission 12.5 m.m. pitch. 


Styles. 

Integral button frosted for maximum light 
dispersion 10 m.m. pitch. 


Style 5. 

Button with three sided snap-in lens 15 m.m 
pitch. 


Yes, we now have four 
NEW styles of Illuminated 
Push Buttons to suit the 
well known Isostat push 
button switch range. 

You can make your choice 
of the exact style of illu¬ 
minated buttons to com¬ 
plement your equipment 
styling. 

Now, check all these 
features of Isostat Illumi¬ 
nated Push Button 
switches. 

ILLUMINATION 

By proven vibration-proof 
incandescent wedge-base 
lamps. 

6,1 2, 24 and 30 volt (30 mA 
or1 watt). 


VERSATILITY 

1 to 10 buttons; 2, 4, 6 or 8 
change-overs (also 2 Amp 
A.C. Module). 

Illuminated button pitch 
spacings; 10 m.m., 12.5 m.m. 
and 15 m.m. 

Push on-Push off and Inter¬ 
lock (]4 Million operations). 
Momentary (1 Million opera¬ 
tions). 

Lockout and Solenoid opera¬ 
tions available. 

Can be mounted on Printed 
Circuit Boards or hand 
soldered. 


QUALITY 

Silver Laminate contacts, 
self wiping. Low contact 
resistance — low capacitance. 
Sealed contacts impervious 
to solder, flux or dust. 
Replacement contact shaft 
with nevv contacts can be 
quickly inserted from the front. 


RATINGS 

A.C. Modules; 2 Amps at 250 
volts A.C. 

Standard Modules; 1 Amp 
at 250 volts A.C. 

Accepted by the S.E.C.V. 
for mains connection. 



M^MURDO (AUSTRALIA) PTY. LTD. 

Head Office and Factory: 

17-21 Carinish Road. Clayton. Victoria. 3168. Tel. 5443033 
N.S.W. 242 Blaxiand Road, Ryde. 2112. Tei. 807 1944 
S.A. 346-348 Carrington Street. Adelaide. 5000. Tel. 231535 


AGENTS 

QUEENSLAND: Douglas Electronics Pty. Ltd 
Tel. 97 8222. 97 8655. Walton Electronics Tei 
385275. WESTERN AUSTRALIA; W. J Mon- 
crieM Pty. Ltd. Tel. 231194. 256140 AC T 
Electronic Components Pty. Ltd Tel 956811 
TASMANIA: W. & G Genders Ply. Ltd Tel 

312511.344311. 73/1 /SW 
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vCONVERIERS 


underneath the board. The IpF injection 
capacitor and the O.luF source resistor 
bypass capacitor are a couple of examples. 

The board was made to accommodate 
Neosid coil formers but there may be some 
instances where it is desired to use an 
output transformer made by RCS Radio. In 
such cases some care will be needed in 
fitting this transformer. The following 
procedure is suggested. 

Cut off the fifth pin close to the moulding 
so that there is no chance of it being short 
circuited later on. This pin is the one close to 
one of the can mounting lugs and is nor¬ 
mally a tap from one of the windings. Now 
bend each of the remaining four pins over so 
that they lie across the corners of the can. 
Then the pins are bent in dog-leg fashion 
such that they will enter the four holes in the 
printed board. The can mounting lugs must 
also be bent inwards and in a similar 
manner so that they will also pass through 
the respective holes in the board. This done, 
the can may be mounted — but care must be 
taken to ensure that it is orientated 
correctly, according to the code on the 
circuit and that moulded adjacent to the 
pins. 

Where it is applicable, having mounted 
the coils in their cans and bent the lugs over, 
each assembly may be fitted to the printed 
board, again taking care that it is orientated 
correctly. The Neosid assemblies are fixed 
to the board with two 6BA screws. If 6BA 
screws are unprocurable in your case, the 
alternative is to re-tap the holes to Vain 
Whitworth. 

With the board assembly complete, the 
next consideration is to mount the board in 
some convenient manner. We have 
provided four mounting feet V 2 in long, to 
stand the board off and with these feet, the 
assembly may be fitted to a metal box, with 
input, output and supply leads. Dictated by 
the actual physical requirements, leads 
should be fitted to the aerial input, earth, IF 
output and the 9V supply points. The leads 
should be of sufficient length to reach the 
terminating position when the assembly is 
finally mounted. 

At this stage, a careful check should be 
made to ensure that no errors have been 
made. Satisfied that all is well, the board 
may now be mounted in its final form, still 
giving access for adjustments to be done 
later on. 

The converter is now ready for ad¬ 
justments. We will assume that you have a 
suitable receiver into which to feed the 
converter. A source of 9 volts at a couple of 
milliamps should also be available. Ideally, 
if the receiver has a suitable supply, then 
the converter may share it. On the other 
hand, a separate 9V battery may be used 
just as well. We will also assume that you 
have an aerial suited to the frequency of 
interest. 

Connect the converter to the receiver, a 
source of power and for the present, we will 
assume that a signal generator is available. 
Switch on the converter, set the receiver 
and the generator both to the first IF, and 
adjust the slug in the converter output 
transformer for maximum response. 

If your crystal is below 21MHz, there will 
be no coil to adjust but the trimmer may be 
used to set the crystal precisely to 
frequency, if the facilities are available. If 


precise frequency adjustment is not con¬ 
templated, then the trimmer may be set to 
its mid-position. 

In the case of third and fifth overtone 
crystal oscillators, the conditions are rather 
different. In an article by an expert on the 
subject and which we published in 
November, 1972, certain suggestions are 
made regarding adjustment of these 
oscillators. “With the crystal in circuit, LI 
should be adjusted for either (a) minimum 
RF voltage across the crystal or (b) for the 
exact frequency required.” If you can do 
this, fine — but probably only a few readers 
will have the facilities necessary. However 
in the same article another statement is 
made: “With the crystal short circuited the 
oscillator should operate at or near the 
required frequency.” This is possibly the 
best guide for the average person and the 
one which we suggest should be followed. 

This method of adjustment is appropriate 
for both fundamental and third overtone 
crystals. However if you take another look 
at the circuit for a fifth overtone crystal, 
you will see that literally short circuiting 
the crystal would mean depriving the 
transistor of bias, no doubt with in¬ 
convenient consequences. Happily “short 


circuiting” in this case does not necessarily 
mean the use of a solid conductor. It would 
be sufficient to use a large capacitance, say 
about .OOluF or higher and preferably a non 
inductive type such as a disc ceramic. 

Having adjusted the oscillator, set the 
signal generator to the frequency of the 
signal to be received and feed the generator 
into the input of the converter. Adjust either 
the aerial coil slug or trimmer, whichever is 
appropriate, for maximum response. This 
completes all adjustments and the con¬ 
verter is ready for use. 

Should a signal generator not be 
available, then you will probably have to 
rely on the wanted signal for alignment 
purposes. However, the crystal oscillator 
will be adjusted as described previously. 
Then set the receiver to the first IF, ad¬ 
justing the receiver and the ouput tran¬ 
sformer of the converter for maximum 
response. In turn, the slug or trimmer of the 
aerial coil should be adjusted for maximum 
response. 

Given an efficient aerial system and 
provided it is used with a receiver of 
reasonably good sensitivity, this simple 
little converter can give a good account of 
itself. 




CIRCUITS FOR 
VHF OSCILLATORS 


Recommended oscillator 
circuit for 15-63MHz third 
overtone AT cut crystals. 



+ 9V 


F (MHz) 

Cl 

C2 

C3 

LI 

15-20 

lOOpF 

lOOpF 

68pF 

12 Turns 30 B & S closed wound 

20-26 

lOOpF 

lOOpF 

68pF 

8 Turns 30 B & S close wound 

25-31 

lOOpF 

68pF 

47pF 

8 Turns 30 B & S close wound 

30-43 

lOOpF 

68pF 

47pF 

6 Turns 20 B & S close wound 

42-55 

lOOpF 

68pF 

47pF 

5 Turns 20 B & S 6mm long 

48-63 

68pF 

33pF 

15pF 

5 Turns 20 B & S 6mm long 


LI is wound on 7.62mm diameter former with Neosid F25 core. 

N.B. Under no circumstances should a tuned circuit at the crystal overtone frequency be 
included in the collector circuit as this configuration will result in oscillation not con¬ 
trolled by the crystal. 


Recommended oscillator 
circuit for 50-105MHz fifth 
overtone AT cut crystals. 



F (MHz) 

R1 

LI 

- i - 

50-70 

2.7k 

7 Turns 6mm long) 

Wound with 20 B & S 
enamelled wire on 

60-85 

2.7k 

5 Turns 5mm long) 

7.62mm diameter former 

80-105 

1.2k 

3 Turns 6mm long) 

with Neosid F29 Core 


N.B. Under no circumstances should a tuned circuit at the crystal overtone frequency be 
included in the collector circuit as this configuration will result in oscillation not con¬ 
trolled by the crystal. 

ifc'aiTSriTr i i 1 . iS ■ -.i; I . . ISC. i t . 
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An Introduction to 
Marine Acoustics 








PART THREE 




'ii 


In this final article of the series, a number of projects are outlined, several of 
which could well find a place in the building programme of the electronics 
hobbyist who wants to branch out into something new. 

by J. D. PENROSE Ph.D. 

(Physics Dept, West Australian Institute of Technology) 


Most of the projects discussed in the 
article are described fairly fully in readily 
accessible literature, so it will be sufficient 
here to give a brief outline of each, together 
with a few notes about some of the practical 
difficulties that are likely to be encountered 
in their construction. 

The first project is concerned with the 
topic of under-water communication bet¬ 
ween divers and raises the fundamental 
issue of acoustic impedance matching. It 
will be useful to discuss this before treating 
the project itself. 

Can we talk and hear underwater? The 
simplest way to achieve verbal com¬ 
munication between divers, or a diver and a 
boat would seem to be to treat the water in 
the same way as air, that is, to attempt to 
speak and listen in the normal way, at least 
between gulps of air from an aqualung! We 
know that water transmits sound well, 
particularly in the audible range, and yet a 
few minutes experimenting will show that 
only a feeble and distorted communication 
results if two divers attempt to speak 
directly into the water. 

The greatest single contributing factor to 
this poor communication link wo3d appear 
to be the difficulty of adequately trans¬ 
mitting speech into the water from the air 
space in the vocal tract from which the 
sounds are formed. This in turn arises 



Fig 1: Illustrated above are the air 
spaces associated with the speech 
generating system. A diver at¬ 
tempting to speak directly into the 
water has to overcome an air- 
water interface somewhere in the 
mouth region. 


Fig 2 (right): Schematic 
representation of the space 
spoken into for a mouth bit, ora! 
mask, full face mask, and a diving 
helmet. 


primarily because of the poor acoustic 
impedance matching that an air-water 
boundary provides. 

In the first article in this series, the 
specific acoustic impedance, Z, of a 
medium was defined and two examples 
given were: 

Z for air at one atmosphere 
and 20C = 415 Rayls 

Z for seawater = 1,500,000 Rayls 

Reflection of sound arises when a sound 
wave crosses the interface between two 
substances with different Z values. The 
greater the Z difference (ie the greater the 
impedance mismatch) between the two 
media, the greater the reflection. This 
result can also be stated as “the greater the 
impedance mismatch between the two 
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TRANSMITTER UNIT 



RECEIVER UNIT 


Fig 3: Diver communicator layout due to Gazey and Morris. 


Fig 4: Modified communicator layout. 


PLASTIC PIPE 
FITS OVER 
SPIGOT 


PLASTIC PIPE 
CLAMPED TO 
WELDED LUG 



h/- 






BATTERY 

CIRCUITRY 


PACK 


ALUMINIUM CHASSIS 


^///////yTvyy//////////////////. 



WATERPROOF 

SWITCH 


SCREW-ON 
END CAP 


Fig 5: Constructional details of the receiver unit. 


media, the less the transmission across the 
interface”. 

Fig 1 shows the impedance matching 
problem facing the diver attempting to 
speak in water. At some stage the sound 
produced by the vocal chords has to enter 
the water. For sound waves incident at right 
angles on an air-water boundary, the 
following result applies: 

The sound power transmitted is equal to 
the incident power multiplied by 4 times the 
Z factors of air and water, but divided by 
the square of their sum. 

Since Z air is 415 Rayls and Z water is 
1,500,000 Rayls, a close approximation to 
the above would be: 

The sound power transmitted is equal to 
the incident sound power multiplied by 4 
Z air, Z water but divided by Z water 
squared. 

It transpires that only about 0.1% of the 
power contained in the speech will enter the 
water across such an interface. This value 
will be modified slightly as the diver is 
subject to the higher than atmospheric 
pressures of diving and possibly by the 
acoustic behaviour of his neck and face 
regions. However, the general conclusion of 
poor impedance matching leading to 
inefficient power transfer, remains true. 

Another very severe problem in un¬ 
derwater voice communication is still 
evident even when the impedance 
mismatch difficulty is overcome. If the 
diver is equipped with some kind of com¬ 
munication device which properly projects 
his speech signal into the sea, it will then 
present him with a microphone which needs 
to be inserted in the air space near his 
mouthpiece or used as a throat microphone. 
In either case it is necessary for the diver to 
articulate into a fairly small air space. This 
is represented in Fig 2 which shows the 
spaces associated with four types of diving 
gear. 

These spaces, most particularly the 
smaller ones, are sufficiently small to 
become a component of the complex human 
resonator formed by the vocal tract. The 
result is that clear speech is difficult to 
produce when diving, even when the 
breathing gear does not enter the mouth. 
Nonetheless, sufficient clarity for most 
purposes can be achieved if the impedance 
matching problem for transmission can be 
solved. 

Diver reception of sound underwater has 



Fig 6: The mounting arrangements for the 
transducer. After assembly, the whole unit is 
encapsulated. 

been the subject of considerable study. Two 
main methods of sound entry into the head 
have been found. Firstly, even if an air 
bubble is trapped in the ear canal, some 
sound does enter by that path. Secondly, the 
bone of the skull, which matches reasonably 
to water, is capable of detecting sound and 
transmitting it to the ear region. The result 
is that diver communication devices may 
use the kind of earphone described in the 


last article, which primarily links to the ear 
canal, or some type of bone conductor. 

Several approaches have been used in the 
design of sonic communication systems for 
divers, involving boat-diver links and / or 
diver-diver links. Some methods have 
resulted in commercially available units 
and most have used a voice modulated 
ultrasonic carrier. The carrier frequency 
usually lies in the range 60KHz-200KHz 
which enables some rejection of the low fre¬ 
quency noise components found in the sea. 
Fig 3, in the last article in this series showed 
that the noise spectrum of the sea is 
dominated by components in the audio 
frequency range and below. 

Both amplitude and frequency modula¬ 
tion techniques have been employed, 
although the combination of reasonable 
voice bandwidth and low, by radio stan¬ 
dards, carrier frequency means that choir¬ 
ing the overall system bandwidth presents 
special problems. 

Over the past several years, students in 
the Physics Department of the Western 
Australian Institute of Technology have 
constructed a diver communication system 
as a class exercise. During the three year 
course for the Bachelor’s Degree in Applied 
Physics, students undertake three units in 
Experimental Methods, which include 
electronics and lay considerable emphasis 
on project work. 

A number of students have used the 
communicator project as an exercise in 


ELECTRONICS Australia, September, 1973 


49 



















































































































We try to please all 
of the people all of the time! 


,.. and electronics people are pretty hard to please. They are experts who know 
just what they want. And that is why we have expanded our range of Oscilliscopes 
even further with another four specialised models under our TELEQUIPMENT 
range. One thing is for sure, our new duty paid prices will please! 



DUAL TRACE lOmV 
DELAYED SWEEP 
BRIGHT 10 KV 
FULLX-Y 

D67 $799 


1 ( 

DUAL TRACE 
lOmV 
T.V.TRIGGERING'^ 
FULL X-Y 

D61 $299 

Duty 
Paid* 


me! 

iz Moragel 

BISTABLE STORAGE 
DUAL TRACE lOmVl 
FULLX-Y 

DM64 $799 

Duty Paid* 


All TELEQUIPMENT scopes are backed with the same one-year warranty as other TEKTRONIX 
products and are marketed and supported through the same International network of Tektronix Field 
Offices, Service Centres, Distributors and Representatives. Call your nearest office, or write to:- 


*F.1.S. plus Sales Tax 
if applicable. 



TEKTRONIX 


Australia Ply. Limited, 80 Waterloo Rd., North Ryde, N.S.W. 2113 

SYDNEY 888-7066 MELBOURNE 94-0229 ADELAIDE 23-2811 
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for use as a class exercise and Fig 4 shows 
the modified form. It is essentially a one¬ 
way version of the original, still with 
discrete circuitry, but with modified and up¬ 
dated components. The voice input from the 
microphone is applied to the bases of the 
transistors in an astable multivibrator and 
varies the multivibrator frequency to 
provide an FM signal. The signal is taken 
via an emitter follower to a complementary 
symmetry power amplifier which feeds the 
transducer. 

The receiver uses a limiting amplifier to 
produce a train of rectangular pulses which 
are demodulated by what is essentially a 
diode pump and the resulting audio signal is 
amplified and applied to the earphone/ 
Although the circuitry is simple and 
provides inherent distortion, the major 
problems encountered in building and 
testing the unit were associated with 


Fig 9: The anechoic test tank. For darity, the tank is depicted without the lower layers of 
wedges. The concrete wedges are cast in pairs in a steel mould. The tank measures 6ft x 3ft 
X 2 ft. 


MARINE ACOUSTICS 


Fig 8 (above): A heavy 
duty housing 
assembly, of the type 
which can be provided 
if workshop facilities 
are available. Sealing is 
achieved with 
neoprene 0-rings. 

Fig 7 deft): The 
completed receiver 
unites per the diagram 
in Fig 5. The trans¬ 
ducer is on the end of 
the flexible plastic 
pipe, while the ear¬ 
phone is in the 
foreground. 


housing the assembly adequately, obtaining 
parts and providing adequate test facilities. 
Fig 5 shows the housing assembly used for 
tests of the prototype receiver. This housing 
was made in a few hours to enable field tests 
to be tried and should be fairly easy for 
most hobbyists to obtain. With suitable 
assembly care, it appears to be leakproof to 
a depth of at least twenty feet. 

A twelve inch length of four inch diameter 
galvanised steel pipe threaded on one end 
was obtained from a local steel supplier, 
together with a matching screw-on end cap. 
The unthreaded end of the pipe was 
carefully closed off with a welded plate so 
that, when the cap is screwed on with a 
suitable non-setting jointing compound on 
the threads, the assembly is watertight. 

The circuitry is mounted to an aluminium 
chassis araldited to the underside of the 
screw cap and various ancillary lugs, 
switches, etc, are welded or glued to the 
pipe and cap. The cylindrical transducer 
assembly is mounted on a length of flexible 
plastic pipe as shown in Fig 6 and the pipe is 
attached to the case by a simple clamp and 
spigot assembly. Wire and switch lead-ins 
through the cap are provided by simple 
neoprene seals and the earphone is as 
detailed in the previous article. 

Fig 7 shows a view of the completed 
receiver unit. The transmitter uses a 
similar transducer assembly and houses the 
electronics in a metal box. 

Fig 8 shows a heavy duty housing used for 
an industrial project. Some adaptation of 
this approach could be used for housing 
construction for a prototype diver unit, but 
considerably more workshop capacity 
would then be needed than is required for 
the simple screw together assembly. A fully 
developed diver unit would need, of course, 
a smaller assembly more suited to belt or 
helmet mounting. 

While underwater earphones and, if 
necessary, microphones, represent supply 
difficulties, the greatest single supply 
problem concerns the cylindrical trans¬ 
ducer units which are difficult to import in 
small numbers, and not readily available 
from the one Australian manufacturer. 


electronics construction and acoustic 
design and the system has so far given a 
link over about 200 metres, with both 
transmitter and receiver operating from 
surface locations. 

The system was developed from a 
published design, due to Dr B. K. Gazey and 
Dr J. C. Morris of the University of Bir¬ 
mingham. The original article, entitled “An 
Underwater Acoustic Telephone for Free- 
Swimming Divers” was published in the 
journal “Electronic Engineering” for June, 
1964, pages 364-368. The system uses FM 
and a carrier frequency of 120kHz with a 
bandwidth in the region 5kHz-10kHz. The 
transmitters put about 1 watt of acoustic 
power into the water, giving the system an 
operating range of up to 500 yards. Shallow 
water, reefs and surface reflection in¬ 
terference at short distances can affect the 
range. 

The general layout of the original system 
is shown in Fig 3. The electronics were 
made up of discrete components, throat 
microphones and bone conductor earphones 
were employed and the transducers used 
were electrostrictive cylinders of one inch 
length and half inch outside diameter. 

This system was modified and simplified 
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Even the best tape can get mangled in a poorly 
constructed shell. 

That's why Maxell protects its tape with a 
precisely constructed shell, made of lasting 
heavy duty plastic. No fixed guide posts are 
used. Instead Maxell uses nylon rollers on 
stainless steel pins thus eliminating the major 
cause of skipping, jumping and unwinding. 

A tough teflon (not waxed paper) slip sheet 
keeps the tapepack tight and flat. No more 
bent or nicked tape to ruin your recording. 


Maxell doesn't use a welded seal but puts the 
cassette together with precision screws. Result 
— Maxell doesn't jam. 

As for the tape itself, it has unparalleled 
smoothness, excellent low-high frequency 
responses, with near nil noise and distortion 
figure. The leader tape even acts as a 
headcleaner just to help guarantee results. 

Buy a Maxell and get both 'the sound and the 
shell'. 


Guaranteed across Australia by — 

Hagemeyer (Australasia) B.V. 

Sydney Melbourne Adelaide Brisbane Perth 


maxell 

Available in Low noise/Ultra dynamic/Cr02 Cassettes and Cartridges 

WT.GD3M 
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Although the much cheaper ceramic discs 
have less desirable directional properties 
than cylindrical units, they would certainly 
be adequate for much prototype develop¬ 
ment and are available from several 
\ustralian suppliers. 

While bench testing of the electronic 
circuitry presents no new difficulties, 
testing the system acoustically is difficult in 
the laboratory or workshop situation. Some 
guide to performance can be obtained by 
immersing both transducers in a container 
of water, but the acoustic echoes set up in 
the container make assessment very dif¬ 
ficult. 

One solution developed by the students 
working on the project was to construct an 
anechoic test tank. This is shown in Fig 9 
and is a large metal tank lined with con¬ 
crete wedges. The wedges, by a com¬ 
bination of absorbtion and total internal 
reflection, strongly attenuate any sound 


20 

Fig 11: The spectrum of 
feeding noises made by 
Western Rock Lobster in is 
the laboratory tank 
aquarium. While of interest, 
it does not necessarily 
follow that the lobster will 
behave in an aquarium as it 
does in its normal habitat. 

The plot may also reflect 
some acoustic properties of 
the aquarium. 



minimising noise in a hydrophone. (From 
"Scientific American", March 1964.) 


50 200 500 2000 5000 
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RESONANl 
CIRCUIT OF 


ACOUSTIC UNK 



Fig 12: Depicting a depth telemetering system developed at the National Institute of 
Oceanography in Britain. Its operation is described in the text. 


falling on them and thus reduce echo 
strength considerably. This tank has proven 
invaluable in testing and de-bugging the 
communicator and other marine acoustics 
projects. 

Another project area which is being ex¬ 
plored is that of underwater sound recor¬ 
ding. This somewhat unusual field is of 
particular interest to biologists since many 
marine animals make characteristic 
noises. Some fish, many crustaceans and 
the few mammals in the sea may be picked 
up by a suitable recording system. The role, 
if any, of the sounds produced for 
navigation or communication is not clear in 
the case of the fish and crustaceans and 
research into the sounds they make con¬ 
tinues to be an engrossing subject. 

Three ways of making underwater sound 
recordings have been explored by students 
from the Physics Department of the 
Western Australian Institute of Technology. 
These are: 

(1) recording from a boat; (2) in a 
laboratory tank; and (3) from an un¬ 
derwater tape recorder operated by a diver. 

The first of these methods, boat based 
recording, has not yet been tried ex¬ 


perimentally at W.A.I.T., but excellent 
discussions of the subject, together with 
instructions for making simple 
hydrophones appear in the “Amateur 
Scientist” sections of the Scientific 
American magazine for October, 1960, and 
March, 1964. 

Fig 10 shows a recommended method of 
hydrophone suspension from a boat such 
that surface noise and noise signals due to 
boat motion jerking the hydrophone are 
minimised. 

Recording in laboratory tanks is 
sometimes useful, even though tank echoes 
can be expected to modify the signal 
received, even in the best anechoic tanks 
available. 

Fig 11 shows the frequency dependence of 
the noises made by a feeding Western Rock 
Lobster for a specimen in a laboratory 
aquarium. Several prominent features are 
seen in the spectrum and some of these may 
be attributable to the particular acoustic 
properties of the tank used. Also, from the 
biologist’s point of view, the tank en¬ 
vironment may influence the lobster’s 
behaviour and it would seem that the most 
suitable situation for recording ex¬ 


periments of this kind would be the 
natural habitat of the animal. A portable 
underwater tape recording system is 
currently under development within the 
Physics Department at W.A.I.T. to pursue 
this idea. 

Many other ideas within Marine 
Acoustics lend themselves to the interests 
and energies of electronics hobbyists. 
Perhaps the most challenging of these are 
projects directed towards consel-ving the 
marine environment. The role of marine 
acoustics is largely in telemetry in such 
projects and, to conclude this series of 
articles, a simple telemetering device will 
be outlined. 

This system simply transmits to a boat 
mounted receiver, an ultrasonic signal 
which has a frequency dependent on the 
depth at which a transmitter is operating. 
The transmitter mayfor instance be at¬ 
tached to a sampling net towed behind the 
boat, and detects depth by the effect of 
water pressure on a pressure sensitive 
capacitor which forms part of a trans¬ 
mitting resonant circuit. The device is 
described in detail in the journal “Deep Sea 
Research”, volume 10, 1963, pages 471-478, 
and the work is due to four scientists from 
the National Institute of Oceanography at 
Godaiming in the south of England. 

Fig 12 summarises the system. The 
pressure controlled capacitor governs the 
transmitted frequency which varies over a 
small range around 56kHz. This frequency 
is transmitted over a range of up to 1200 
metres to a receiving hydrophone and the 
received signal is amplified and mixed with 
a tunable local oscillator. 

This oscillator has its tuning facility 
calibrated in terms of water depth so that 
when the subtractive heat frequency bet¬ 
ween local and received frequencies is 
reduced to zero, the depth of the trans¬ 
mitting unit may be read directly from the 
tuning dial of the local oscillator control. 

This application of marine acoustics 
shows clearly the way in which existing 
techniques in radio and associated fields 
are suited to many areas of enquiry and 
application in the science of the sea growing 
so strongly in Australia today. In some of 
these areas, new and untried projects await 
the Constructor and a great deal of 
satisfaction can be had in grappling with 
such projects, perhaps most of all, those 
related to the conservation of our seas. 

In Australia, there, are many people who 
are enthusiastic about electronics but who 
have had no underwater experience. The 
reverse is also true. Relatively few possess 
skills in both areas. 


"OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES" (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Ward rope and Carroll 
FabricationsPty. Ltd. 

Box330 Caringbah2229 
Phone 525 5222. - 
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AUSTRALIAN 
GENERAL ELECTRIC LTD 

86-90 BAY STHEET. ULTIMO. PHONE 212-3711 

GENERAL 


• 8 Amp 

• 200, 400 
Volt types 

• Isolated 

• Available in 
ferent lead 
uratlons 

IV«tiun Wynnm Ply* Ltd., 32 Falcon St^ Crow* N«t. T«l: 43*2107. 
G£C*EIJIott Atttomatkin Pty, Ltd., Add: 71-7971, Malb: 307-2811. 
Syd: 439*1922. Bri*: 32-0441. 

Fairchild Auatralla Ply. Lld„ Sycbiay 439-4355, M«R>oame 723-4131, 
H, iCowc & Co. Pty. Ltd., Perth — 28*5444, 

P8 Componenta, Mdboama 53-2760, 

The National Electric*! 8; Lngiinearfaig Co. Ltd., Wellington 553-709. 
Auckland 599*089. 
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Recording 


Background to an Australian 

Quadraphonic 

What kind of planning goes into the production of a modern commercial 
recording, destined for release on two-channel and four-channel disc, open 
reel tape and cassette? The question is answered by Malcolm Abel, producer 
of the recent Australian release 'Top Brass." 

by MALCOLM J. ABEL 


Having listened to some of the best 
quadraphonic recordings on CD4 and SQ 
discs and on reel to reel tape, we decided 
that a Big Band recording which we already 
had under way would lend itself admirably 
to 4-channel reproduction. This recording, 
entitled “Top Brass,” features the Peter 
Lane Big Band and was planned to appeal to 
a wide range of tastes. Moreover we felt 
that this particular recording could be more 
than just a run of the mill production. It 
would be quite a good project to use for quad 
demonstration purposes. 

To avoid any degree of compromise we 
decided to optimise the normal stereo 
recording for reproduction in conventional 
systems and the 4-ch^nnel recording for 
quadraphonic systems. This meant that the 
balancing and mixing techniques and 
reverberation time constants were entirely 
different for the final master tapes, thus 
providing the fullest exploitation of both 
mediums of reproduction. 

It has been our practise to hire the studio 
most suitable for any particular project and 
in this case we selected the studios of United 
Sound Pty Ltd of Sydney, primarily because 
they had recently installed a new twenty- 
four channel mixing console constructed by 
Automated Processes Inc New York (USA). 


This console incorporates a most compre¬ 
hensive range of control facilities as 
required for quadraphonic recording. 

The Studio measuring 52 x 28 feet was 
especially designed by Mr Ron Purvis of 
United Sound for optimum environmental 
control of orchestral or other forms of 
musical recording, having ceiling panels 
with adjustable height and orientation and 
walls devoid of parallel reflective surfaces. 

We were fortunate also to obtain the 
services of Mr David Woodley-Page whose 
long and varied experience as a recording 
engineer with major recording studios in 
Sydney has made him our first choice in all 
recent activities. David’s knowledge of 
what makes musicians and equipment tick 
enables him to obtain top performance in 
both areas, with a minimum amount of 
wear and tear on both. 

Quite a lot of thought was given as to how 
best to locate musicians and microphones 
and what types of microphones to use for 
each particular instrument. This led to the 
arrangement illustrated, which was found 
to provide just the right discrete sounds 
from the right, left, front and back 
locations. 

Microphones were chosen primarily on 
the basis of their pickup patterns, since 


sensitivity and frequency response were 
readily adjustable at the mixing console. 
However, the electric bass guitar was 
plugged directly into one mixing channel 
and equalised to achieve the sound ap¬ 
propriate to the particular piece of music. 

When recording on multi track equip¬ 
ment, the orchestra is divided into sections 
which are split at the mixing console and 
recorded on separate tracks of the tape. In 
this case we used a Scully model 284-8 multi¬ 
track recorder and Scotch type 207 (one 
inch wide) tape. 

Recordings made on multi track equip¬ 
ment, such as this, can be precisely 
balanced and mixed in the configuration 
required long after the musicians have gone 
home. This relieves them of the otherwise 
laborious task of repeated performances 
in order to obtain the best overall sound. 

It is therefore important that instruments 
recorded on separate tracks are not picked 
up to a significant degree on other 
microphones. This acoustic spillage would 
defeat the purpose of separate tracks by 
introducing “cross talk” at the point of 
origin. Microphone pickup pattern is ob¬ 
viously of paramount importance in the 
elimination of this problem. 

Where it was difficult to achieve a suf¬ 
ficient degree of isolation by the use of 
microphone polar patterns, we used 
movable acoustic screens. They were used 
around the percussion department par¬ 
ticularly, because cymbals tend to find their 
way into everything within hearing 
distance. 

It may be of interest to note that seven 
microphones were necessary to record the 
drum kit. A “close miking” technique 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

334in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included. 

from $1.60 each 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended 'railway station. 
Please note we are now able to include 
’4 mile of twin telephone cable FREE 
with each set of phones. 

WHIP AERIALS 

3 Piece. Tapers from 1" to ’/a". No 
Base $4.95. Shop Sales Only. 

66VTVM 

University Graham Tested $45 Post 
$1.00 

MINIATURE 

ELECTRIC MOTORS 

1*2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

6Sc. each or 10 for $4 

(Post 12c.) 

AIRCRAFT CLOCKS 

Genuine Smith Eight Day Dualed 
movement, sweep second hand and 
start of trip indicator. Dash moun¬ 
tings. Ideal for car rallys. 

$17.50. Post 74c 

TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOMHz. Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car¬ 
tage to rail. Freight payable at nearest 
attended railway station. 

TELEPHONE WIRE 

1 mile twin (2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
$1 cartridge to rail freight payable at 
destination. 

PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $27.50. Post NSW 95c. 
Interstate $1.15. 

COLLINS TRANSCEIVERS 

Auto-tuned 100-150MHZ. 10 channels. 

$65.00 

AR7 RECEIVERS 

WITH ONE COIL BOX $45.00 
Complete with Power Supply and 5 

Coil Boxes $115.00. Freight payable 
at nearest attended RIy. Stn. 

UNISELECTORS 

25 bank 25 position $4 each. Post 
N.S.W. 45c. Interstate 65c. 

CAR TACHOMETERS 

NEW IMPORTED 

Suit 6 cylinders only $20 each. Post 
N.S.W. $1.05, interstate $1.75. 

ADLER FREQUENCY METER 

100 KHZ- 20 MHZ $95 

4 DIGIT RELAY COUNTERS 

50-volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16 inch. 

ONLY $6.50 

Post 74C. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

SI each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V lOAH, set of three batteries in 
wooden holder, $7.50 per set or $2.50 
per battery 1-2 volt lOAH. 

Pbst N.S.W. $1.10; Interstate $2.72. 



P.M.G. TYPE KEY SWITCHES. 
4$c each. Post 24c. 


25 X 30 $19.95 —40 X 40 $28.95 
POST NSW 95C INTERSTATE $1.45 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


807 

$1.50 

65N7GT 

95c 

5U4G 

95C 

EF50 

75c 

5Y3 

$1.99 

2x2 

75c 

6AG5 

80c 


CV850 

$1.50 

1H6G 

50c 

832 

$5.00 

6AK5 

$1.50 

6X4 

$1.00 

VR65 

50c 

VT4C 

75c 

80 

$1.25 


MINE DETECTORS 

Ex A.AA.F. Complete in wooden 
case. Ideal for plumbers, councils 
for locating buried pipes, etc. 
Freight payable at nearest attended 
railway station $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x 5" x 5" $35 vaiue only 

$27.50 

Post NSW $1.00 interstate $1.50 


Please add postage 
on all articles 

PYREX PARABOLIC 
REFLECTOR 36" 

Ideal for solar experimenting, 
decoration and optics. 

$37.00 Shop Sales Only 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 
ETC. $45.00 


TRANSMITTERS ARC 49 

100-165 AA/cs $25.00 


TELESCOPES 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$29.50 

As illustrated. 

Postage $1.20; Interstate $1*45. 



TELESCOPES 
ZOOM FOCUSING 


BC221 

Frequency Meters. 

$35.00 


WALKIE TALKIES 

2-way radio, 7. transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 9 transistor $57.50 

Interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 7$C. 

Post 24c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC'4 240V 50 cycle 0- 
lOOKHZ$150 


IMPELLER PUMPS 

New gun metal body. Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self priming. Ideal boat bilge 
pump, sullage drains, etc. Approx 
size 8" X 5". 

$19.95 

V2" $22.75 

3/4" $27.50 

Post NSW $1.20. Int. $1.90. 


AW.A B.F.O. TYPE R7077 

$30.00 


1-800 CYCLES 
1-13 K/ CS. 


CONDENSER LENS 

2'2in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


CHASSIS PUNCH SET 

Five sizes: ^-inch, 3/4-inch, yh. inch, 1- 
inch and I'a inches. With taper 
reamer. 

$14.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. II. . $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc., $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

7 X 35 Wide Angle... $34.50 

8 X 40 Wide Angle-.. $39.50 

7x50 . $28.65 

10x50. $29.60 

12x50. $30.60 

20 x 50 . ... $34.45 

Post N.S.W 95c; Interstate $1.45. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each. Post 24c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
50c each or 10 for $4. 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL luckydipvalveoffer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 


CONDENSER LENS 

I’^in diam. 1> 2 FL. 50c each. 
Postage 24c. 


SCOTCH BRAND RECORDING 
TAPES USA 

EX ABC V4" Polyester 
2400fT. on IOV 2 " reels $3.95 
Post NSW 45c. Interstate 75c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

$2.50 Post 24c. 

200 MA 24 volt, ’ sin push movement. 
$2.50 Post 24c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with 
dissecting kit slides etc. AOO RH 

Post NSW $1.00 
Int. $1.25 


FIELD STRENGTH METERS 
144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR1935 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator $ 33.00 


RECORDING TAPES 

TOPQUALITY, BRANDNEV^^ 


3" X 150' . 

.75C ... 

. . . 12c 

3’ 4 " X 600' . ... 

. .. . 1.75 . . . 

... 13c 

5" X 900'. 

.2.20 .. 

. ..13c 

5" X 1800' . 

. . 3.99 .. . 

. . .13c 

7"x 1200'. 

3.25 

. - .24C 

7" X 2400'. 

... 5.80 - - - 

. . .74C 

7" X 3600' . 

6.99 - 

. . .74C 


CASSETTE TAPES 

C60 99c C90 $1.75 C120 $1.95 
Post 13c. 


Crystal Earphone . 


Cassette head cleaners . 


$1.50 


Small Lapel Microphones, ea. 
Post 24c. 


AIRCRAFT MAGNETOS DELCO 

Magnetos, new cond, 12 cyls, $15 ea. Post 
NSW $1.20, interstate $1.95. 


BYER77 Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7'2-15 ips. Full track tested 
$150. 


BC348 RECEIVER 


$80.00 


Marconi Video Oscillator type TF885A 
0-12 MHz. $75. 


A.W.A. SIG GENERATOR 

UHF 140-300 MHz $65-00 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5-30 MHz New. $25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con 
verted to 1200 MHz. $*17^ 


522 Tranceivers 
100-150M/ CS 

$35.00 


Cossor Double Beam Oscilloscope 
1035- Tested. 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY, NO C.O.D. 


56 


ELECTRONICS Australia, September, 1973 

































































































David Woodfey-Page at the console in the 
studios of United Sound Pty Ltd. At left, 
trumpeters of the Peter Lane Big Band in 
action during the session. 

makes possible a better balance than is 
attainable by the use of a single overhead 
microphone, where a lot of other loud 
sounding instruments nearby can find their 
way into the drum sound. 

From the foregoing comment and the 
diagram, it will be evident that the posi¬ 
tion of instruments in the studio bears 
no direct relationship to the appearance of 
their respective sounds in the final 2- 
channel or 4-channel mix. In essence, the 
placement of instruments in the studio is 
governed by the achievement of minimum 
spillage between microphone channels. 

For at least the past ten years the record¬ 
ing industry has recognised that the art of 
recording lies in the mixing or “balancing” 
process after the multi-track recording has 
been made ie in this case after the twenty 
four microphones have been channelled into 
eight or if need be up to sixteen tape tracks. 
It is then possible for the recording engineer 
and the producer, after deciding how they 
feel the orchestra should be spread, to move 
any group of instruments on a single track 
on the tape to any position in the quad or 
stereo mix by the use of a balance control 
commonly referred to as a “pan pot.” 

In this recording the stereo balance was 
as follows: 

• Bass guitar, as is customary appears in 
the centre channel ie equally in both stereo 
channels. 

• Trumpets left; trombones right; saxo¬ 
phones centre. 

• Piano and guitar varied to suit item. 

• Drums principally in centre with oc¬ 
casional variation in similar manner to solo 
instruments. 

By comparison the 4-channel mix, with 
twice the number of variables, presented 
the opportunity for the creation of mood 
appropriate to the spirit of the music. In¬ 
stead of just right, left and centre, with the 
possibility of panning along a single base 
line, we now have eight basic positions and 
variability along four base lines. 


On most of the 4-channel recordings that 
we listened to prior to attempting this 
project, the low frequency notes appeared 
in the two front channels only. This 
meant that, if one was seated on one side of 
the room, there was a feeling that the other 
channels were not pulling their weight. We 
found that a better sense of presence was 
obtained by supplying each channel with an 
equal share of low frequency or bass since 
this carries the rhythm and has strong 
influence upon the mood of the music. 

The common assumption that low 
frequency notes are non-directional was not 
a sufficient justification, we felt, against 
making them as universal as possible; the 
results appear to justify our viewpoint. 

As in the 2-channel mix, the trumpets 
appear at front left and trombones at front 
right. However a pleasant atmosphere was 
created by placing the saxophones in the 
rear speakers, since they carry the mellow 
tenor harmonies. Using this balance as a 


basis, piano and guitar were panned mid 
right and mid left ie in centre channel 
between front and rear right and front and 
rear left speakers. This meant that, no 
matter which side of the quad you listen 
from, you are provided with distinct stereo 
sensation supported by the full 
quadraphonic program. 

In 4-channel it was possible to entirely 
emphasise the stereo image by utilising the 
quad pan pot, especially on solo instruments 
and drums. This does not meant that, for 
instance, the drums were continually 
marching around the room, while this would 
doubtless be considered a novelty on first 
hearing, it would soon become an irritation 
to many listeners. It was possible however, 
to introduce the subtle dart around the room 
where the mood of the music was enhanced 
thereby. 

Again, the effect of a musician wandering 
around the tables in a restaurant, playing 
(Continued on Page 125} 



Layout of the instruments and microphones within the studio. Key to the numbering is: 1, 
hihat, Shure 545; 2, snare, Shure 545; 3, cymbal, AKG D24; 4, small tomtom, AKG D202; 5, 
bass drum, Beyer M360; 6, cymbal, AKG D24; 7, big tomtom, AKG D190C; 8, electric bass, 
direct injection; 9, guitar, Beyer M360; 10, 11, timpani, RCA 44BX; 12, bass drum, AKG 
D202; 13, 14, trumpets, Neumann U77; 15, 16, saxophones. Turner 500; 17, 18, 
saxophones. Turner 510; 19, saxophones AKG D202; 20, 21, 22, trombones, Neumann 
U77; 23, piano, Beyer M360; 24, piano, AKG D202. 


TYPICAL 8-TRACK 
RECORDING PLAN 

MIX DOWN 

Track Allocation 

2-Track Stereo 

4-Track Stereo 

1. Bass guitar 

Equal R 8- L 

Equal all tracks 

2. Percussion 

Equal R 8 L 

Front L 

3. Piano 

L (left) 

Front R, rear R 

4. Guitar 

R (right) 

Front L, rear L 

5. Trumpets 

L 

Front L 

6. Trombones 

R 

Front R 

7. Saxophones 

Equal R 8 L 

Rear R, Rear L 

8. Saxophones or 
solo Instruments 

Various 

Various 


Set out in the table above are the mix-down arrangements adopted by the Author for 2- 
track and 4-track versions of his "Top Brass" album. While the 4-track album can be played 
on 4-track equipment and vice versa, the mix-down has been varied to optimise results in 
each case. 
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FORUIVI 


A closer look at transistorised preamplifiers 


One would have thought that the design of a transistorised microphone 
preamplifier stage would, by now, be a routine procedure. But don't you 
believe it. Our own "routine" effort attracted criticism in these columns in the 
June issue. Now the critic himself has earned a blast, in terms which them¬ 
selves may not represent the last word on the subject. 



You may recall that, in the June issue, a 
correspondent queried the very common 
practice of designing transistor pream¬ 
plifiers to present an input impedance of 
around 50k ohms, to allow their use with 
conventional high impedance dynamic 
microphones. 

He made the point that the high 
microphone impedance, normally achieved 
by means of an in-built step-up transformer, 
is a heritage of valve technology and 
requirements. In this solid-state era, it is 
possible to save the cost and escape the 
limitations of the step-up transformer; one 
can operate the microphone voice coil 
directly into a transistor preamplifier 
stage, having a low intrinsic input im¬ 
pedance but a very high gain. 

In the course of the discussion he made 
reference to the noise advantage of a low 
source impedance, and also suggested a 
circuit for a balanced, matched impedance 
stage. 

In reply, we agreed that he had made a 
logical case but we maintained that the 
carry-over in technology was largely one of 
convenience. At this stage, neither cost nor 
performance loss seemed to be critical 
factors and it was simply more convenient, 
for the time being, to retain compatibility 
between old and new microphones and old 
and new amplifiers. 



Based on an analysis of the curves on the 
right, the correspondent in the above fetter 
criticises the critic in the June issue. He feels 
that the alternative circuit above has^much 
to commend it. 


We conceded that, in the future, there 
might well be a drift towards the use of 
lower impedance microphones, accelerated 
by the desirability also of using balanced 
rather than unbalanced circuits. 

There we thought the matter would rest, 
but no: out of the blue came a letter in the 
following terms: 

Dear Sir, 

/ am afraid that Mr Williams has been 
sorely misled by N.McC. on the subject of 
microphone preamplifiers ("Forum," June 
issue). 

It is simply not true that "for BC109, 
SE4010, 8-c at practical collector currents, 
optimum noise figures are obtained when 
the source resistance is a few hundred 
ohms ." 

The enclosed graph from a MuHard 
BC109 data sheet shows that a source 
resistance below Ik is only optimum for 
collector currents greater than 10mA, and 
then the noise performance is very poor 
compared with the overall optimum, which 
occurs for a source resistance of around 50k 
ohms and a collector current of around 
lOuA. 

ft is not surprising that his conclusion is 
also wrong; far from there being a conflict 
between the impedance requirements of 
valves and transistors, the 50k ohms 


nominal microphone impedance traditionally 
used with valves is, in fact, close to idea! for 
a well designed transistor preamplifier. 

However, the correspondent does raise a 
valid point that there is an unnecessary 
deterioration of noise figure when a 50k 
microphone is connected across a 50k 
resistor at the input of an amplifier: at¬ 
tenuation before amplification is never 
advisable. 

Yet an unexpected difficulty may arise if 
this resistor is not used. / have found that 
bass attenuation can occur due to the shunt 
inductance of the microphone transformer. 
For instance, the open-circuit output of a 
dynamic microphone of Japanese origin 
retailing at about $20 was found to be about 
3dB down at about 200Hz, from this cause. 
Shunting the microphone improves the bass 
response, but at the expense of noise figure. 

No doubt, in P.A. work the bass at¬ 
tenuation would be acceptable or even 
desirable but, for recording purposes, it is 
another matter. 

A very elegant and effective solution to 
this problem is to shunt the microphone not 
with a physical resistor, but with the low 
input resistance of a virtual earth amplifier. It 
can be shown that such an input resistance 
generates very little Johnson noise, 
provided that the feedback resistor is large 
compared with the 50k ohms of the 
microphone. 

Another interesting advantage of using a 
virtual earth configuration is that the 
capacitance of the cable is no longer a 
problem for reasonable lengths; it produces 
a reduction of the feedback loop gain at high 
frequencies but no direct treble attenuation. 

You may be interested in the attached 
circuit for publication. Its simplicity belies its 
excellent noise performance, which is 
achieved by running the input transistor at a 
low current. 

J.C. (Oatley, NSW) 

Well. 

In the terms of the foregoing criticism, we 
may seem to have been misled, par¬ 
ticularly as our comment in the June issue 
read: “The point the correspondent makes 
is basically valid”. It appeared that we 
were endorsing everything he said. 

In fact, as the rest of the comment 
reveals, we were concerned primarily with 
the main issue: whether or not it was logical 
to continue to design for high impedance 
microphones. We offered an explanation for 
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Even the best automatic turntable c^n’t take 
care of your precious records as you do your¬ 
self. And Connoisseur recognises this. 
Authoritative English magazine, “The Gramo¬ 
phone” said: “The BD2 cannot be faulted. Its 
performance is superlative, and compares 
most favorably with units costing many times 
its price.” 

The world famous Connoisseur BD2 inte¬ 
grated transcription unit lays a great foun¬ 
dation for top stereo sound. It incorporates the 
SAU2 high precision tone arm, inbuilt 

Available from: 


hyaraulic cueing control placed conveniently 
at the front edge ov the baseplate, and stop/ 
start switch. It is powered by a 14 pole 
synchronous motor driving a precision-ground 
rubber belt, and can be supplied ready to in¬ 
stall, or complete with base and acrylic cover. 
Connoisseur BD1 turntable, built to the same 
“no compromise” specifications as the BD2, 
comes without tone arm and is fitted with a 
smaller mounting plate to permit installation 
of any type of arm. It is available ready to play, 
or in easily assembled kit form at lower cost. 


N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221 
Telephone: 54 1464 

Q’LD Stereo Supplies, 95 Turbot St., Brisbane 4000 
Telephone: 21 3623 

S^. Challenge Hi-Fi Stereo, 96 Pirie St., Adelaide 5000 
Telephone: 23 3599 

TA8 Audio Services, 44 Wilson St., Burnie. 7320 
Telephone: 312300 

VIC fncel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121. 
Telephone: 42 3762 

WJ^. Albert TV & Hi-Fi, 282 Hay St., Perth 6000 
Telephone: 21 5004 


Sole Australian distributors: 

INTERNATIONAL DYNAMICS 

(AGENCIES) PTY. LTD 
P.O. BOX 205, CHELTENHAM. VIC. 3192 


INTERDYN 


nothing takes oaie of your 
recoids like your own honck... 

that's why 

Connoisseur 

doesn’t make an airio turntable! 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS WITH 
IN-BUILT A.M. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS - 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R M.S. Total output 
50 watts R.M.S. 8 Ohms. 

FREQUENCY RESPONSE: 

20 cycles to 40,000 + Idb. 

HUM & NOISE: “ 

Aux. 70db. Mag. 60db: 

INPUT SENSITIVITY: 

Mag. 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass 50 c s -f 13db. Treble lOkc s 
15db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

16 V? in X 11 in. deep X 5” high Weight 

16lbs 

TUNER: 

This unit incorporates a transistor 
^ tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 silicon transistors plus 7 diodes. 



$169.00 Plus Freight 

(cabinet extra) 

Model C700T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 

All units wired with sockets & control for simulated 4 channel only requires the addition ■ 
of two extra speakers, also output socket for decoder. 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 
$10.00 extra 



NEW MODEL C600-T 36 WATTS RMS 

36 WATT (18 watts per channel) VERSION OF THE C700-T AM¬ 
PLIFIER WITH TUNER, SPECIFICATIONS AS FOR THE C700-T BUT 
LESS THE FOLLOWING: PROVISION FOR SIMULATED 4 CHANNEL, 
SPEAKER SWITCHING (outlet for one set of speakers only) & tape 
monitor switch. SUPPLIED IN TIMBER CABINET TEAK OR WALNUT 
FINISH. 


$158 


FREIGHT 

EXTRA 


- NEW MAGNAVOX-ROLA 3 WAY SPEAKER SYSTEM 


DRIVE UNITS: 

Magnavox 8-30 High Performance Sin Bass Unit • 
Magnavox 6.J — 6in Mid Range Speaker e Rola X30 
High Fidelity Dome Tweeter 

COMPLETE SYSTEM in 1.6 cubic ft cabinet In 
Walnut orTeak Veneer (Size 24" x 15 x 11"). 

$ 89.50 


FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 

SPEAKER KIT: (less cabinet) comprising 1 8-30 speaker, 
1 6J speaker, 1 Rola X30 dome tweeter, 1 Imh. in¬ 
ductance, 1 8 mfd. 8-1 4mfd. polyester condenser, 1 3" 8 
1 6" tube, innabond 8 speaker silk, plans for cabinet. 
(Philips Dome Tweeter can be supplied at $3.50 each kit 
extra.) 

$ 36.00 Reg Post 8 Packing $2.00 Extra. 


I ea. Regret no Mail Orders for Complete System. 


NEW 26 WATT R.M.S. AMPLIFIER-TUNER 

BASED ON ELECTRONICS AUST. MOST POPULAR UNIT 

THE PLAYMASTER 136 $129.00 


WITH THESE ADDED FEATURES 

• TRANSISTOR TUNER WITH A COVERAGE OF 530 TO 1,600 K.C. 

• CALIBRATED DIAL AVAILABLE FOR ALL STATES 

• LOUDNESS CONTROL. 

• RUMBLE FILTER (low filter). 

• SCRATCH FILTER (high filter). 

• HEADPHONE SOCKET. 

• CABINET IN OILED TEAK OR WALNUT FINISH. 
DIMENSIONS - 16Vi" x 4!4" x 11" DEEP. 


FREIGHT 

EXTRA 



MODEL C136 


CLASSIC RADIO 


245 PARRAMAHA RO, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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FORUM 


the present situation but agreed that the 
basic advantages of low impedance circuits 
were not in doubt, particularly when 
carried to the next logical step of balanced 
low impedance circuits. 

And there the matter was left, while we 
turned to another subject. 

But buried in the original submission and 
our seeming acceptance of it was a 
statement that low source impedance 
provided an intrinsic contribution to good 
signal / noise ratio. 

To be quite frank, we were so involved 
with the main line of the argument that 
we didn’t stop to think about the particular 
statement. 

But, fair enough. If we were so casual as 
to expose ourselves to a thrust, we can 
hardly blame J.C. for wielding the lance. 

But I’m not sure that the situation is as 
simple as J.C. makes it appear. Sufficient to 
say that the subject promoted an animated 
discussion between Jim Rowe, Leo Simpson 
and myself, with enough points emerging to 
indicate that we could have kept it going 
most of the afternoon. Since we didn’t have 
3 man-afternoons to spare. I’ll let you argue 
about it instead! 

First off, the Mullard curve quoted by 
J.C. is for a narrow bandwidth of 200Hz 
centred on IkHz. It would appear from other 
data that it is representative of noise 
characteristics above IkHz, but that there is 
a steep rise in noise below IkHz, due to a 
quite different cause. The question 
therefore follows as to whether the figures 
extracted from the narrow band curve 
apply for wide-band weighted noise. 

If they do, J.C.’s point would be proven. 
The amendments put forward by the critic 
of our original circuit would deteriorate its 
noise figure from something close to the 
1.75dB line to beyond the 3dB contour. This 
would tend to offset any advantage gained 
by improving the load / source impedance 
relationship. 

Overall, in a typical P.A. situation, which 
is what we are talking about, the difference 
between the two preamplifier circuits would 
probably be quite small. 

But while both critics have made a point 
about the significance to a transistor of 
source impedance, they have tacitly ac¬ 
cepted the premise that a high impedance 
microphone branded 50k presents this order 
of impedance when viewed as a source. 

This I would question. I doubt that it 
means much more than “high impedance” 
and with the implication that the 
microphone is intended to work into a load 
of about 50k ohms. Looking back into the 
cable, the microphone itself might present a 
complex phase / impedance curve bearing 
little relationship to the 50k figure. 

Two implications emerge: 

• If the impedance of typical high im¬ 
pedance microphones lies predominantly 
below 50k ohms, the assumption of a 6dB 
signal loss with conventional loading would 
need to be revised. J.C.’s figure of a 3dB 
improvement in bass response might even 
be a clue. 

• Before one could become pedantic about 
noise level, one would have to relate the 
frequency conscious impedance of the 
microphone as a source to the frequency 
conscious noise characteristics of a tran¬ 
sistor, with weighting thrown in for good 
measure. 


Then there is the suggestion by J.C. of 
feeding a high impedance microphone into a 
near short-circuit, constituted by a virtual 
earth preamplifier. As a piece of transistor 
circuitry it may indeed be “elegant and 
effective” but it will not necessarily appear 
to be so from the viewpoint of the 
microphone. 

I would judge that the average high im¬ 
pedance microphone is designed for op¬ 
timum performance, based on the voltage 
delivered across a 50k ohm load resistor. 
Alternatively, it could be expressed as the 
current through the series resultant of the 
internal and external impedance. 

It does not follow that the performance 
will still be optimum in terms of a current 
through an external path of very low 
resistance. 

Commending the circuit J.C. says that the 
effect of cable capacitance is largely 
nullified. Perhaps so, but what about 
transformer leakage inductance, which 
would become more significant with a low 
external load? 

I personally have not had occasion to look 
at typical high impedance microphones in 
this context but there is a possible parallel 
in magnetic pickup cartridges. These also 
are commonly designed to feed into a load 
of 47k ohms, and most amplifiers are 
designed to meet this specification. 

Some years ago, however, a few am¬ 
plifiers were released which presented a 
quite low input impedance to the piqkup. 
The signal / noise ratio was very good for 
the period and, with some cartridges, the 
idea worked well. But, with others, the 
frequency response involving the in¬ 
teraction of internal and external im¬ 
pedance came out all wrong! 

It became apparent that while most 
cartridges will work predictably into a 47k 
ohm load, as intended, they exhibit widely 
divergent behaviour when fed into a low and 
sometimes unconstant load. The same may 
well be true of high impedance 
microphones. 

I would expect, frankly, that in a con¬ 
ventional P.A. situation all of the circuits in 
question would perform well but, since a 
couple of readers have chosen to “stir the 
pot”, it has fallen to me to suggest that 
there is more in it than one might first 
suspect! 


SPARE PARTS 

In my job. as laboratory manager of a 
tertiary education centre, I come up against 
supply problems quite often. 

Today's episode concerns an imported 
CRO, quite common in schools and seats of 
higher' learning. One of ours has a faulty 
switch-pot —a standard 100k element with 
a dpst switch. The agent quoted 7 weeks 
delivery and local manufacturers are not 
interested in a “one-off” special. 

The position is all the more ludicrous 
when one sees all kinds of outlandish 
combinations In the catalogues, so that Joe 
Blow's TV set will suffer a minimum of 
“downtime.” 

Surely the main culprit is the agent. 
Surely part of his job Is to carry spare parts 
for the goods he sells. The pot in this case 
sells for under’$1.50 before tax so even half 
a dozen on the shelf does not represent a 
small fortune lying idle. It.seems to me that 
too many agents think more of “profit 
maximisation" than of service to customers. 

D.B. (Carlton, Vic.) 


Theresa place 
foryou In the 
growing world 
of electronics 

Whether you’re a hobby 
enthusiast or have professional 
ambitions, a Stott’s course will 
help you find it. 


Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an impiortant new course. Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 


Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 


Sstutbs 


EA 9/73 


TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000 
383 George St., Sydney, 2000 
290 Adelaide St., Brisbane, 4000 
66 King William St., Kent Town, S.A. 5067 
I 89 St. George’s Tee., Perth, 6000 

I Please send me, free and without obligation, 

I full details of your courses in Radio and 
Electronics. 


Mr., Mrs., Miss . 


Age 


I Address 


.Postcode 

I No sales counsellor will call. 

1 STC441 _ 
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A dynamic noise filter and volume 
compressor unit 

If you have operated a cassette deck as part of a stereo system you have most 
likely found tape noise to be a problem. For those readers who do not have 
access to a Dolby unit, this dynamic noise and filter unit submitted by a reader 
may be the solution. He claims that it will give excellent noise reduction on 
cassette tapes. 

by R. I. DUNN* 


This unit is based on an automatic tone 
control described by Goodell and Michel 
(see Ref. 1), in which incoming signals from 
a high pass filter are taken to a variable 
gain control element, phase inverted and 
mixed with the input. This produces at¬ 
tenuation of the high frequencies — the 
degree of attenuation depending on the gain 
of the control element. 

With the circuit described here, incoming 
high frequency signals undergo reduced 
gain in proportion to their amplitude using, 
with some modifications, the volume 
_ compressor described by Simpson (2). 
After phase inversion the high frequency 
signals are mixed with incoming signals 
resulting in a dynamic high frequency 
filter. The threshold at which gain reduction 
occurs and the high-pass frequency bands 
are selected by external controls, allowing 
less loss of wanted high frequency content. 

Incoming signals are separated into two 
(see diagram), one proceeding to the high 


pass filter Q2, the other to potentiometer 
Rl. The pass frequencies are determined by 
the capacitor selected with Swl. Q1 
prevents the positive feedback from the 
hlter reaching the mixing potentiometer 
Rl. Q5 prevents low frequency signals 
triggering Q4 which supplies the control 
voltage to the LM 370 IC. Q3 in emitter- 
follower configuration is necessary for 
efficient operation of the IC and associated 
control voltage circuitry. The processed 
signal which is now out of phase with 
respect to the input is taken from Q5 and 
mixed with the other signal in poten¬ 
tiometer Rl. The output is taken from the 
wiper of this potentiometer which is ad¬ 
justed to give minimum noise when the 
control voltage on the IC is set to minimum. 

The modifications to the volume com¬ 
pressor are to the control voltage circuit 
involving pins 2 and 4 of the IC. They are: a 
20,000 ohm / volt, 5V FSD meter which 
enables monitoring and setting of the gain 


reduction threshold; a 4.7V zener diode to 
protect both the meter and the IC; a 4.7uF 
capacitor to prevent the audible compres¬ 
sion noise produced by the IC when signals 
of rapidly varying amplitude are en¬ 
countered; a 390k charging resistor for this 
capacitor to allow rapid rise times for the 
control voltage; and the use of a 4.7uF 
capacitor on pin 2 of the IC to give the fast 
attack and decay characteristic essential 
for this application. 

The overall gain of the system is unity 
requiring an input of approx. 300 mV for 
satisfactory operation. 

Sw2 allows the circuit to be used purely as 
a volume compressor, the 4.7uF capacitor 
at pin 2 of the IC being replaced by a 15uF to 
give a fast attack and slow decay charac¬ 
teristic. 

Layout is^noft critical, the prototype being 
built on “Veroboard.” The unit has been in 
operation for about one year and gives 
excellent noise reduction with tapes and 
also eliminates most surface noise from 
discs. 

REFERENCES 

(1) Goodell, J. D. and Michel, B.M.H. 
Auditory perception. Electronics, 142, 
(July, 1946). Cited by Markus, J. and Zeluff, 
V. Handbook of Industrial Electronic 
Circuits, McGraw-Hill, London, 1951. 

(2) Simpson, L. An IC volume compressor 
for recorders, PA and transmitters. 
Electronics Australia, February, 1970. 


* Raymond Purves Research Laboratories, 
Royal North Shore Hospital, St Leonards, 
NSW 2065. 




Figure above shows the author's circuit which employs 6 transistors and 11C. Layout is not 
critical, the prototype being built on veroboard. 
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w ELECTRONIC COMPONENTS 
P.O. Box K39, HAYMARKET 
N.S.W., AUSTRALIA 2000 

RETAIL SALES DIVISION OF 

JOHN CARR & COMPANY PTY. LTD. 

405 Sussex Street. Sydney. N.SW. 


PLEASE NOTE 

This four page catalogue is 
intended as an addition to 
our advertisement in the 
August edition of this 
magazine. Copies of those 
four pages are available on 
request. 


LOCATION MAP 


SUSSEX STREET 


C 

3 

5 

DIXON STREET Co 

§ 

21 


ENTRANCE FROM COURTYARD 
OFF LITTLE HAY STREET 


211-5077 


PROMPT MAIL ORDER DISPATCH — LOW PRICES 
SELF SERVICE RETAIL — ONLY NEW PARTS STOCKED 


211-5077 


Please add20c basic post/pack on all orders — additional charges as marked 


PLASTIC DIAL DRUMS 


TOGGLE SWITCHES 


SLIDE SWITCHES 


SLIDE SWITCH 



ALL 
Va" 
cent. 

BRASS 
JU. INSERT 


PART 

MM 

PRICE 

Z1 

108.3 

70c 

Z2 

89.2 

46c 

Z3 

79.5 

40c 

Z4 

70 

36c 

Z5 

63.7 

34c 

Z6 

57.3 

30c 

Z7 

54.1 

29c 

Z8 

44.5 

28c 

Z9 

40 

27c 

ZIO 

30 

26c 


PACK OF 4 ASSORTED 
DIAL SPRINGS PLUS 
8 ASSORTED PULLEYS 

55c 


Dial drive cord 
5yards 
25 yard spool 


40c 

11.00 


ANTENNA SWITCH 



SX120 (2P) 
SXllO(lP) 


33c 

24c 


PMG KEY SWITCHES 


SU-020-4P $1.10 

Su>040-4P-Reaction $1.10 

SU-010-2P 98c 

Su-015-2P-Reaction 98c 



2P(8P8T) 


48c 


SA-110 



2P (SPST) 


18c 


(3P3T) 

53c 


SE-330 




4P (DP CHANGE 
3^- OVER) 


99c 




SEESAW SWITCHES 


SA-210 



As above but 
SE-122: 3P (SPDT) 


SMIO 


22c 


6P (DPDT) 


2P (SPST) 





60c 


SA-220 


-db- ' 

wF 

SE-211 


6P (DPDT) 
20c 


52c 


SMll 


CENTER OFF 


6P (DPDT) 


Aq aHtivp 

SE-120: 3P (SPDT) 21c 




ll.OO 


SA-201 


w 



6P (DPDT) 
33c 

SE-212 



6P (DPDT) 




53C 


SI-220 


2P(SPST) 


48c 


MINIATURE PUSH 
BUTTON SWITCH: ^lED 
BLACK 



6P (DPDT) 
45c 




SE220 


SC-OU 


a 

■if 


SPEAKER SELECTOR 
SWITCH: 


36c 


INSTANTANEOUS ON 
32c 




6P (DPDT) 


24c 


SLIDE SWITCH 


SE-530 

(5P3T) 65c 


SY-010 


SE-230 
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J^YCAR 


PO BOX 39 
HAYMARKET 
NSW 2000 


HIGH QUALITY METAL AUDIO CONNECTORS & ADAPTORS 


KW-OIO 


MINIATURE PLUG 
to RCA PIN JACK: 

(P 3.5 to J RCA) 
41c 


54c 

KW-020 ® 

PHONE PLUG to MINIATURE PLUG 


48C 

KW-030 ® 

PHONE PLUG to MINIATURE JACK 


p 48c 

KW-040 3.5 to J 6.3) 

MINIATURE PLUG to PHONE JACK 


48c 

(P.RCA to J 3.5) 

KW-050 

RCA PIN PLUG to MINIATURE JACK 


48c 

KW-060 (P- RCA to J 6.3) 

RCA PIN PLUG to PHONE JACK 


KW-070 

CABLE PHONE PLUG 


63c 
(P. 6.3) 


PHONE PLUGS 


(AP 301) 


POWER PLUG 
MATES WITH AJ302 

19c 


(AP311) 


3.5inin PLUG 
MATES WITH 
AJ311 

15c 


AP 320 


30c 


STANDARD PLUG 


AP325 


AS ABOVE BUT 
ALL METAL 


51c 


AP-330 


STEREO PLUG 
3 CONDUCTOR 


55c 


AP-335 


AS ABOVE BUT 
ALL METAL 


60c 


72c 


KW-080 

MIKE CONNECTOR to RCA PIN JACK 



KW-090 KW-091 

MIKE CONNECTOR 


090-58C 

091-51C 



KW-lOO 


72c 


(MIKE CON to J 6.3) 
MIKE CONNECTOR to PHONE JACK 


KWllO 
54c 

PHONE PLUG to PHONE PLUG (6.3 to 
6.3) 


72c 

KW-130 JRCA) 

PHONE PLUG to RCA PIN JACK 


72c 

KW-140 (J 6.3 to J 6.3) 

PHONE JACK to PHONE JACK 


61c 

KW-150 (J 6.3 to J 3.5) 

PHONE JACK to MINIATURE JACK 


PHONE JACKS 


v ■ 

AJ-302 


POWER SOCKET 
MATES WITH AP-301 


26c 




AJ-311 


3.5mm JACK 
MATES WITH 
AP-311 

13c 


AJ-339 

30c 


OPEN CIRCUIT JACK MATES 
WITH AP-320 OR AP-325 


AJ-319 CLOSED CIRCUIT JACK 
33c MATES WITH AP-320 OR AP-325 


AJ-331 

48c 


OPEN CIRCUIT JACK 
MATES WITH AP-330 OR AP-335 


A J-332 CLOSED CIRUIT JACK 

MATES WITH AP-330 OR AP-335 


54c 

KW-160 

RCA PIN JACK to RCA PIN JACK: 


54c 

aim 

KW-170 3.5 to 3.5 

MINIATURE PLUG to PLUG 


54c 

KW-180 (P 3.5 to P RCA) 
MINIATURE PLUG to RCA PIN PLUG 


61c 

KW-,« <■>«•"■>«> 

MINIATURE JACK to JACK 


48c 

KW-200 (P 2.5 to'J 3.5) 

SUB-MINIATURE PLUG to JACK 


54c 

KW-210 

RCA PIN PLUG to RCA PIN PLUG 


65c 

KW 220 MIKE CON.) 

MINIATURE JACK to MIKE CON- 
NECTOR 


EARPHONES 
Magnetic Crystal 



EE-101 
50c ea 
20 — 1.5KHZ 
97(iB at IKHz 
200mW 


EE-201 
65c ea 

Capacity: 1,400PF 
Sensitivity: 95dB 



MICROPHONE UNIT 

11.80 ea 

Impedance: 200 Q or 500 
Dimensions: 20 O X 15 
Weight: 14.2g, 16g 


JAYCAR I.C. TEST CLIP 
Red or black. 54.5mm long 


55c ea. 
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JAYCAR 


COMPONENTS 


PO BOX 39 
HAYMARKET 
NSW 2000. 


DIN PLUGS 


CONNECTORS 


Terminal Earth Strips 


ARROW TYPE TIP 


AP-920; 2P — 
AP-935: 3P — 
AP-945 : 4P— 
AP-955:5P — 
AP-965:6P — 


34c 

41C 

54c 

55c 

65c 


DIN SOCKETS 


AS-920: 2P — 
AS-930:3P — 
AS-940:4P — 
AS-950: 5P — 
AS-960 : 6P — 


22c 

27c 

28c 

30c 

32c 


DIN LINE SOCKET 
AS-956 

Mates with AP-955 


58c 


TV Feeder Connectors 


AR-500 


20c 




AR-510 unpolarised 
AR-512 polarised 


21c 

22c 


2 PIN AC SOCKETS 



AR-602 socket 
AP-602 plug 


15c 

36c 



4 PIN 

CONNECTOR 

PLUG 

lOc 


AP-040 



AS-040 


4 PIN 

CONNECTOR 

SOCKET 

10c 


Plug And Socket Sets 


19 


SCREW MOUNT. 


AR-030, 3 conductor 46c 
AR-040, 4 conductor 51c 


BRACKET 

MOUNTING 


AR-130, 3 conductor 
AR-140, 4 conductor 


44c 

48c 


AR-170 (7 way) 
AR-190 (9 way) 


59c 

64c 




VALVE SOCKETS 

AS-401-9 pin 

AS-402-7 pin 

12c 

10c 

AS-420 COMPACTRON 
SOCKET 

32c 

AS-430 G. T. SOCKET 

31c 



AS-151 

15c 

TRANSISTOR SOCKET 

RCA PIN JACK 


AR-430(3pin) 

AR-440(4pin) 


59c 

66c 


RCA Pin And Jack Strips 



-AT-630,1 pin — 
AT-631,2pin — 
AT-634,4pin — 
AT-636,6 pin — 


35c 

40c 

75c 

$ 1.00 


Screw Terminal Strips 


AT-700 




19c 


2 pin — AT 522 — 

3 pin — AT 523 — 

4 pin — AT 524 — 

5 pin — AT 525 — 

6 pin — AT 526 — 


30c 

33c 

44c 

47c 

66c 


8818 8 


Red, Black 
For Posts 


MINIATURE 
3 way 

5 way (as above) 
8 way 

STANDARD 
3 way 
5 way 
Sway 


10c 

14c 

23c 


8c 

14c 

24c 


BINDING POSTS 


AE-lOl 


Red, Black 
10 M/M 


6c 


1 AY-201 

12 c I 

BEZELS 1 

1 

NEON 

j - Red, Green, 

L Amber, Clear 


AB-002 

43c 

■ 

Red, Green, 

Amber 

with 6.3v Globe 


■ AB-101 

50c 


Red, Green, 
Amber 

with 6.3V Globe 

AB-111 

50c 


Red, Black 
12 M/M 

AE-110 

Captive or Free Head 




AB-120 


Red, Green, 
Amber 
without • 
globe 

51c 



AE-120 


Red, Black 
16 M/M 

40c 


Red 



AB-144 


BANANA PLUG 

Red, Black 


Red 


AY-301 


13c 



AB-150 


$1.15 


AY-351 


Tip Jack for above 
Red, Black 

14c 



Red, 

White, 

Green 

44c 


AB-160 


ALLIGATOR GRIPS 


AY-420 (31mm)— 
AY-430(45mm)— 
AY-440 (70mm) — 


Red, Black. 

7c 
8c 
10c 


BATTERY CLIP 


Red, Black 


AY-451 (50mm)— 18c 

AY-452 (60mm)— 24c 

AY-453 (90mm)— 30c 

AY-454 (90mm H.D.) — 40c 


LM381 

Alternative 
for E.T.I. Master 
Mixer 

Complete kit of parts to 
enable you to complete 
the project includes P.C. 
board, 2 LM301, 4 

ceramic caps, 4 resistors 
and circuit diagram. 

KIT $ 6.00 EA. 
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COMPONENTS 


P.O. BOX 39 
HAYMARKET 
N.S.W. 2000 


FUSE HOLDERS 



AH 601 STANDARD 
TF758 MINIATURE 


8c 

8c 



AH 720 STANDARD 45c 
AH 750 MINIATURE 42c 


AH-730 

IN LINE TYPE 


16c 


FUSES 


STANDARD 3AG 12centsea. 
lOOMA to lOA 


MINIATURE TYPE 
20mm X 5mm 12 cents 
.5A lA 2A 3Amp ea. 


NYLON CABLE TIES 
1 / 10” wide X 
4*/^” long 

4 cents each 


Cord Grip Grommets 


TYPE A — Suitable for 
3 core flex 9c 


TYPE B — Suitable for 
figure 8 types 


7c 


BATTERY CASES UM3 


U- 

1_^—If 


r“r\ 

■fc 

il_ 

1-1_TL 


IS 


AH-902 UM3x2 


33c 



-4-® 


AH-900 UM3x4 


43c 


AH-904 UM3X4 39c 





AH-906 UM3x6 


65c 




AH-908 UM3 x 6 63c 










ul 


AH909 UM3x8 


86c 


BATTERY CASES UM2 


1C 

1- j 

J 

k_ 

1 - 

n 


r - 

1 


AH-910 UM2xl 43c 


BATTERY CASES UM2 



AH-914 UM2x4 


83c 




AH-916 UM2x4 79c 


BATTERY CASES UM1 



AH-922 UM1X4 $1.40 




I 


5” 

± 




AH-924 UMxlx4 $1.40 



AH-918 UM 1X 1 



AH-920 UM 1X 2 71c 


BATTERY-SNAPS 



. 



^ AH-990 

9c 

2 UM2x2 


60c 

AH-991 

9c 


PLAYMASTER138 
AM TUNER 



• Wide bandwidth or high 
sensitivity. 

• Signal strength and 
tuning meter. 

• Whistle filter. 

Complete kit 
only $62.00. 

Please add $1.50 p€rp. 


NOW THE NEW E.T.I. 
414 MASTER MIXER 



AVAILABLE NOW 
IN A JAY CAR KIT 

Ccxnplete kit of parts $188.00 p&p 
$2; Kit of parts less national semis 
$153.00 p&p $2. 

Kit of parts for one mixer / equalizei 
$19.10 20c p&p (including semis). 
Parts for pre amp and tone controls 
for two channels $21.00 p&p 20c 
including semis. 

Parts for power supply board in¬ 
cluding semis $26.25 p&p 20c. 
Metal work $9.90 p&p $1. 

Front panels $3.40 each p&p 20c. 
Timber case $6.75 p&p $1. 

All coils prewound. 

Kit wired and tested $30 extra. 


PUYMASTER 136 
STEREO AMPLIFIER 


(As featured in E.A. Dec '72i 



ONLY 

$55.00 

plus $1.50 p.p. 


FEATURES • 13 Watts R.M.S. per channel • 
Frequency Response 20Hz to 120 kHz • Equalisation 
for magnetic pick-up • Inbuilt simulated Quad, facilities. 
• Kit of parts excluding Fairchild Special Offer Tran¬ 
sistors. 


E.T.I. 413 100 WATT 
GUITAR AMPLIFIER 

(as featured in Electronics Today Dec '72) 


FEATURES • Robust and 
compact • Frequency 
response 20Hz to 150kHz 
± 3dB • Total distortion 
.5% at 80 watts. 
Complete kit of parts 


ONLY 

$65.00 

Plus $2.00 P. & P. 
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When test equipment deceives 

As with any job, a serviceman must know how to use his tools of trade. And 
this means not only pliers, screwdrivers and soldering iron; but also meters, 
signal generators, CROs and similar test and measuring devices. None of these 
is perfect and knowing the limitations is a vital part of the job. 


Ever since the time a serviceman first 
tried to read the voltage on a valve’s screen 
grid with a 1000 ohms / V meter, those of us 
who followed have, been similarly deceived 
from time to time, by the very piece of test 
equipment which was supposed to help us. 
While not many would be trapped these 
days by the loading of a meter, some of the 
more elaborate pieces of equipment can 
produce their own special tricks. In fact, I 
wonder whether there is any limit to this 
problem since, apparently, any piece of test 
equipment can effect the unit under test if 
the circumstances are suitable. 

A letter recently to hand from a country 
serviceman makes this point very well 
indeed. Here is his story. 

It was almost knock-off time, so I decided 
to make the last job for the day an easy one 
— or so I thought. It was a TV set, a few 
years old, but of reliable make, and one with 
which I was quite familiar. The fault 
seemed quite straightforward; sound but no 
raster. 

A preliminary check showed some ac¬ 
tivity in the horizontal output stage and a 
once-over with the VTVM showed all 
voltages about normal, although a little on 
the high side if anything. This was to prove 
significant later. 

For jobs like this I like to use a television 
set analyser; a most useful piece of equip¬ 
ment which can not only check the 
behaviour of a nominated section, but may 
often be patched in to function in place of it, 
thereby putting the question beyond doubt. 
Such a facility is most valuable where, as in 
a line output stage, there are a number of 
interdependent functions, making it diffi¬ 
cult to pinpoint the weak link in the chain. 

So I removed the plate lead from the line 
output valve (6CM5) and patched it into the 
“Horizontal Plate Drive” jack of the 
analyser. The analyser was now providing 
drive for the line output transformer and up 
came a raster on the set’s picture tube, 
indicating that the tube, line output trans¬ 
former, yoke, and all associated com¬ 
ponents were in order. So far, so good. 

Next I restored the 6CM5 plate lead and 
patched the grid (pin 5) of the 6CM5 to a 
“Horizontal Grid Drive” outlet on the 
analyser. Again I obtained a raster. So far, 
so good, again. 

But when I transferred the analyser drive 
from the 6CM5 grid to the plate of the line 
oscillator (6AU6) there was no raster. 
There were only two components between 
the 6AU6 plate and the 6CM5 grid; a 
coupling capacitor and a 1000 ohm stopper 
resistor. It did not take me long to establish 
that both were intact. “What’s going on,” I 


thought, “I have normal grid bias, and I am 
applying normal drive via components 
which test OK. So what gives?” 

At this point I had a mild influx of 
customers. By the time I had attended to 
them, it was past closing time. I decided to 
give it a rest until the morning. 

Next morning I attacked the horizontal 
oscillator with the CRO, only to find that it 
was delivering a waveform of correct 
frequency, amplitude, and shape. Which 
took me back to square one; I had normal 
oscillator drive, an output stage which 
behaved normally when driven from 
another source, yet I didh’t seem to be able 



Skeleton circuit of the line oscillator and 
output section. The mere presence of a test 
circuit between the 6CM5 grid and chassis 
was sufficient to restore operation. 

to get the two together. Fairly obviously, 
the trouble was in the coupling network be¬ 
tween the two stages. 

Just to confirm the situation, I once again 
fed signal from the analyser into the grid 
circuit of the 6CM5. Up came the raster as 
before and I was contemplating what to do 
next when I happened to glance at the panel 
of the analyser and realised that its function 
switch was still in the “Standby” position. I 
wasn’t feeding signal from it into the line 
output stage at all; the stage was being 
driven by its own oscillator. Yet when I 
disconnected the analyser, the raster 
vanished. 

Realising that it was the mere presence of 
the analyser connection which made the set 
work I reached for the circuit belonging to 
the analyser. Sure enough, there was a IM 
resistor from the “Horizontal Grid Drive” 
outlet to chassis and which was, therefore, 
effectively connected between the 6CM5 
grid and chassis. 


Thus alerted, I measured from the 6CM5 
grid to chassis. It was open circuit. The grid 
circuit is a fairly conventional arrange¬ 
ment, involving a feedback network with a 
width pot as part of it. And that’s where the 
trouble was; the width pot. A measurement 
between wiper and element terminals 
revealed an open circuit, but one which 
came good immediately I moved the shaft. 
An application of some aerosol cleaning 
fluid and a couple of brisk turns of shaft and 
I had a raster. It was only necessary to reset 
the width and the job was done. 

I’m not quite sure why the open grid 
circuit had the effect that it did, but I think 
that it is a fair bet that the heavy drive 
normally associated with the grid of a line 
output stage would quickly develop ex¬ 
cessive bias, thus effectively putting the 
6CM5 out of action. 

Several weeks later I had a house call to 
another TV set having similar symptoms. 
When I attempted to measure the grid bias 
on the 6CM5 using a small 20,000 ohms / V 
multimeter, I immediately had a raster. As 
you have probably guessed, it was the same 
trouble and it responded to the same cure. 

I thought, “If only I had used a multi¬ 
meter on the first jobs instead of the VTVM, 
I would have saved a lot of time. 

“Ah well . . .” 

Well, that’s my colleague’s story and I 
don’t think there is a great deal I need to 
add. Doubtless he will be on guard in future 
— in fact the experience has already paid 
off once — and, thanks to his letter, yours 
truly and yoii who read these notes should 
equally be on guard. 

From my own workshop the most in¬ 
teresting story this month has nothing to do 
with radio or TV sets; it is yet another story 
of what happens when the home handyman 
dabbles with mains operated devices. 
Maybe I have something against this type — 
or maybe it’s just that, in this business, I 
come a lot closer to them; or their af¬ 
termath! 

This example concerns an electric 
blanket. A customer walked into the shop 
and plonked the blanket on the table. Ac¬ 
tually, she is a personal friend — and so is 
her husband. 

The blanket belonged to the husband’s 
mother, who lives in one of the church 
retirement villages on Sydney’s North 
Shore. He had been visiting his mother one 
day, when she asked him if he would help 
her put the electric blanket on her bed. 
Naturally, he agreed. 

On looking at the switch, he noticed that it 
was cracked and bound with sticky tape. 
“You can’t use that. Mum. It’s unsafe. I’ll 
buy a new switch and put it on for you.” 

After quite a deal of trouble, he bought a 
new switch, and proceeded to fit it, copying 
the one he was removing. He did quite a 
workman-like job too — wires neatly 
twisted and anchored, etc. 

Came the first cold night of winter, and 
mother switched on her electric blanket. 
Bang! Out went the lights. 

She didn’t just blow her fuse, because a 
number of units (a whole floor, I think) are 
on the same fuse. She plunged them all into 
blackness. , 

(That struck me as being a bit odd — 
lights and power on the same circuit. But 
anyway . . .) 

Being an average LOL (Little Old Lady) 
who can be a bit vague about things at 
times, she apparently did not associate the 
switching on of the blanket with the light 
failure. If she thought about it all she 
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THE HIGH FIDELITY MARKET. 

HMV QUADRAPHONIC 4-40 

the 4 channel sound system 
with SQ decoder 




• SQ Quadraphonic decoder 

• Four separate amplifier channels 

• Four separate speaker systems 

• Output power 5 watts RMS each channel 
(total 20 watts RMS) 

• Full recording and playback facilities 
with input/output switching 



• Facility for connection of Quadraphonic 
four channel tape player 

• Two stereophone sockets with speaker switching 
(also suitable for quadraphonic phones) 

• Ganged controls: volume, bass, treble 

• Fully compatible for mono, stereo and 
SQ quadraphonic records 

• Will also play other matrix records 



Series 4-40 gives an excellent quadraphonic result 
from SQ encoded records while retaining full 
compatibility with existing stereo records and 
equipment. The four separate speaker systems 
placed to surround the listening areas produce a 
sense of spaciousness and realism impossible 
until now. 

AT AN UNBELIEVABLE $340 


recommended retail price. 


Ask for a demonstration at your nearest HMV retailer 
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probably wrote it off as coincidence. In any 
case, someone called the council and an 
electrician was despatched to restore 
power. 

In the meantime, she turned the blanket 
off. She realised that there was no power 
and, if she left it turned on, the blanket 
would heat during the night. Typical of 
many, she prefers to use the blanket only to 
warm the bed before retiring. 

Therefore, by the time power was 
restored, the cause had been removed, and 
the council workman apparently accepted it 
as “one of those things”, without being able 
to find a cause. 

Next night, another nippy one, she once 
again turned on the electric blanket. Bang! 
Out went the lights. Even for a vague LOL, 
this was a bit fishy! 

This time, she deliberately removed the 
plug from the wall socket, and waited till 
morning. (Council once again repaired the 
fuse, without knowing the cause.) As soon 
as she could, she rang her daughter-in-law. 
“I’m not sure,” she said, “but I think my 
blanket is blowing the lights.” 

Which is where I came into the picture. 
“My husband put on a new switch for mum, 
but it blows the lights every time she turns it 
on.” 

I reached for my multimeter and con¬ 
nected it across the live pins on the power 
plug. The switch had been left in one of the 
two “off” positions with which these 
switches are fitted; the one adjacent to 
position “3” as it happened. The meter 
showed open circuit. I switched to position 
“3” and it read 2000 ohms; position “2” 
showed open circuit; position “1” showed 
open circuit. 

I was a bit puzzled by now. While the 
readings so far were not very logical, there I 
was no sign of a short circuit. Unless it was^ - 
in the remaining “off” position — which 
didn’t seem likely — I had a firsit class 
mystery on my hands. I switched to the 
“off” position. Wham! Dead short. So that 
solved that part of the puzzle. 

I took the cover off and checked the in¬ 
side. It was a conventional arrangement, as 
shown in the diagram. Two screw terminals 
at each end, with another terminal slightly 
offset from the centre of the switch arc. I 
more or less knew instinctively what he had 
done. 

He had transferred the two wire mains 
input to the two output terminals, and had 
two of the three output leads on the input, 
with the common lead actually going to the 
correct place! (Electric blankets have two 
elements and, by switching, these can be 
placed in series for lowest heat, one element 
only for medium heat, and both elements in 
parallel for full heat.) 

Don’t ask me why the transposed con¬ 
nections had the effect they did. To answer 
that I would have to analyse the entire 
switching mechanism, and I simply 
couldn’t justify the time to do that. 

It didn’t take long to put the connections 
where they should be — and after briefly : 
checking that no tragedy had befallen the 
switch I gave it back to her. I also gave a 
thinly veiled hint that he would be lucky if 
he didn’t kill someone if he persisted in 
tampering with things he knew nothing 
about. 

Fortunately, there is little the blanket 
could do except blow fuses. It almost cer¬ 
tainly could not kill anyone! But imagine 
the same bloke fiddling with a three pin plug 
on a portable drill. 


He is typical of many home handymen — 
willing to “avago” at anything, with no 
thought of danger. They say experience is 
the best teacher — in the case of mains 
appliances “they”, whoever they may be, 
are wrong! 

As I said, I might have something against 
hoihe handymen — but I don’t think so. 
Rather, I would prefer live customers to 
dead ones! 



SWITCHED MAINS INPUT 

OUTPUT 

Upper: The correct switch connections. 
Lower: As our handyman made them. 

And, in lighter vein, here is another story 
from a country reader. 

Dear Serviceman, 

This article may be far from informative, 
as I feel that it is a unique problem, but / 
hope that you find it amusing. 

Newly ^ arrived from the city, to a potato 
growing area, / occasioned upon a Philips 
TV chassis that had been dropped, resulting 
in a hairline fracture in the copper pattern to 


the video amplifier cathode. 

The farm-hand who owned it found that 
by applying pressure to the circuit board, a 
picture could be restored. Using typical 
country ingenuity, he had wedged 
something in between the circuit board and 
plastic back cover, restoring performance 
until he could bring it into town. 

The set was brought to me in this condi¬ 
tion, minus the temporary repair. After 10 
mins the initial problem was found and duly 
repaired. However, the resulting picture was 
anything but desirable, suffering from lack 
of horizontal sync, vertical sync, intermittent 
horizontal oscillator, distorted sound and no 
AGO. I sent a rather despondent customer 
away, assuring him that the problems could 
be resolved quickly. 

Some 30 hours later, all that I had 
assessed was that there was 5k to 10k 
resistance between every pin of every valve 
on that particular section of the board. In 
desperation / contacted the customer and 
after some prodding he sheepishly revealed 
the exact nature of his temporary repair. 

There being an abundance of spuds, it 
was found that a suitable "2 ouncer," 
rammed between the circuit board and the 
plastic back-cover, approximately half way 
up the chassis, would "do the trick." After 
the spud had shrivelled a second one was 
unsuccessful in "getting it going again." 

Now all became dear — the chemical 
decomposition of the spud had formed a 
film of low resistance "gluk" invisible to the 
eye. After 3 applications of methylated spirit 
to both sides of the board and replacing the 
valve sockets in the affected area it was 
then a simple matter to replace damaged 
components. Needless to say, my labour 
costs were lost, and any more of this sort of 
thing and / will go back to the city. ^ 


This coupon gets you the facts about 

TRIO 9R-59DS 


The 

COMMUNICATIONS' 
RECEIVER with 


ALL the features 


Weston Electronics Company 
376 Eastern Valley Way, Roseville 2069 
Please forward free illustrated literature 
and specifications on Trio equipment. 

NAME. 

ADDRESS. 


As efficient as it is 
attractive, this 4-band 
receiver covering 540 
kHz to 30 MHz, has all 
the features to provide 
maximum performance 
- at a most reasonable 
price. 

Two mechanical filters 
ensure maximum 
selectivity - large 
tuning and bandspread 
dials make accurate 
tuning certain. Other 
features include 
Product Detector for 
SSB reception; 
Automatic noise 
limiter; calibrated 
electrical bandspread; 
“S” meter and B.F.O.; 

2 microvolts sensitivity 
for 10 dB S/N ratio. 

All for the suggested 
retail price of $191.00 
FOR/FOA Sydney. 



[- I- U V.. 

fA division of larnhv Mitohell Ltd.^ PhrknA 


Cables and Telegra¬ 
phic Address: ‘WEST- 
EL EC’, Sydney. 
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SHIELDED AUDIO 
CONNECTING CABLES 


QOLDRING 


G3- 900 5 Pin Din Plug to 2 3.5mm Plug 2m. 


G3- 909 2 RCA Plugs to 6.5mm Stereo Line Connector 2m. 


G3* 902 5 Pin Din Plug to 5 Pin Din Connector 2m, 


G3- 912 RCA Plug to RCA Connector 2m, 




G3- 913 RCA Plug to Stripped End 3m, 


G3- 904 5 Pin Din Plug to 4 3.5mm Plugs 2m, 


5 Pin Din Plug to 6.5mm Stereo Line Connector 2m, 


G3- 915 3.5mm Plug to 3.5mm Plug 2m. 


G3- 908 5 Pin Din Plug to 1 3.5mm Plug 2m, 


G3- 916 3.5mm Plug to 2 Alligator Clips 2m, 


This is only a selection of the Goldring 
Connecting cables — see the full range at your 
local dealer. 


G3- 907 5 Pin Din Plug to 2 Alligator Clips 2m, 


NSW 26-28 RICKETTY STREET, MASCOT. 2020. PHONE 669 6088 
VIC 162 PELHAM STREET, CARLTON. 3053. PHONE 347 5177 
OLD 35 BALACLAVA STREET, WOLLONGABBA. 4102. PHONE 91 4972 
SA 76-78 McLaren STREET, ADELAIDE. 5000. PHONE 23 3488 
ACT 19 MOLONGLO MALL, FYSHWICK. 2609. PHONE 98 8248 
WA 32 NORTHWOOD STREET, LEEDERVILLE. 6007. PHONE 8 4988 . 


GOLDRING ENGINEERING 
(A/ASIA) PTY. LTD. 








G3- 910 

4 RCA Plugs to 4 RCA Plugs 2m. 
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CIRCUIT DESIGN IDEAS 

Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 


Medium Wave Radio Tuner 



This circuit consists simply of an RF 
amplifier (TRl) and diode detector. It tunes 
over the medium wave band only and on 
test in the London area received both local 
transmissions and at sufficient strength to 
provide around lOOmV of audio signal at the 
output. This is a suitable level for feeding 
direct to a tape recorder or amplifier. 

The tuning section consists of a ferrite rod 
and tuning coils so no external aerial is 
required. The tuning capacitor (500pF) may 
be an airspaced type or one of the small 
mica types. The RF amplifier (TRl) is a 
BC109 and the signal output from this is 
taken directly to the diode detector (Dl). 

The ferrite rod should be at least 6in long 
and %in in diameter. The coil formers can 
be made from cardboard rolled and glued to 
fit over the ferrite rod and each coil is 
wound with 30SWG (28B&S) enamelled 
wire. The small coil (L2) should normally 
be at one end of the ferrite rod and the 
tuning coil (LI) at the other. However, 
moving L2 nearer to LI will increase sen¬ 


sitivity but will reduce selectivity and vice 
versa. The tuner can be run from a 9V 
battery and consumes only 1 to 1.5mA but 
extra sensitivity will be obtained with a 12V 
battery. Note that the transistor is an NPN 
type and.therefore operates from a positive 
supply rail. Do not use a metal case to house 


the tuner. 

(By F. C. Judd, in “Audio”.) 

Editorial note: No value is given for the 
BC109 emitter resistor but we suggest that 
you try Ik initially. A slight variation either 
way may be tried to see if this improves 
results. 


A 50Hz Hum Eliminator 



Whenever 50Hz hum is a problem in the 
laboratory, I have found the hum eliminator 
which is shown in the diagram to be very 
useful. There is really nothing new in the 
circuit. It uses a twin-T network which is a 
narrow band elimination filter centred on 


50Hz, and which gives infinite attenuation at 
50Hz. To ensure correct operation, the 
resistors and capacitors in the twin-T 
network are selected as close as possible to 
the wanted values from a handful of com¬ 
ponents. On the other hand close tolerance. 


Ipc resistors and 5pc capacitors may be 
used. Q1 is an emitter follower with high 
input ifhpedance and a voltage gain of 
slightly less than unity. Q2 is a series 
current feedback amplifier. The feedback is 
determined by the unbypassed resistor in 
the emitter circuit of Q2. The circuit 
operates from a 12 volt source. 

The hum eliminator may be mounted in a 
small instrument case and provided with 
terminals. Terminals 1 and 2 are the input, 3 
and 2 the output, with 2 and 4 the DC power 
supply. The voltage gain of this circuit may 
be adjusted by feeding a 400Hz signal of 
known amplitude, say 1 volt, at the ter¬ 
minals 1 and 2 and adjusting the 5k pot to 
give a signal of say 2 volts at terminals 3 
and 2, thus giving a voltage gain of 2. The 
voltage gain could be set anywhere between 
about 2 and 10. 

(By Mr N. Kandasamy, PO Box 334, 
Broken Hill,. NSW 2880.) 


Zener Diode Cathode Bias 


In designing power amplifiers it is often 
convenient to obtain operating bias from a 
cathode resistor. However, the variation in 
the DC component in class ABl, AB2, or B 
amplifiers causes changes in the bias which 
generates distortion and is undesirable in 
high performance systems. 

This distortion may be eliminated by 
using a zener diode in the cathode lead to 
supply bias. In this case the bias is constant 


as long as the cathode current does not go 
below the minimum current for good zener 
action or above the current that would 
damage the zener diode. With this 
arrangement, however, the zener diode 
must handle the total cathode current which 
may be substantial and would require a 
large and expensive zener diode. 

The current that flows through the diode 
can be reduced by shunting the zener diode 


with a bypass resistor. If the resistor is 
properly proportioned in relation to the bias 
voltage and cathode current, most of the DC 
component of cathode current will flow 
through the resistor with just enough 
flowing through the zener diode to “keep it 
alive”. 

The zener diode will hold the bias voltage 
constant; the current through the resistor 
therefore will also be constant and any 
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To Dream the Impossible Battery^ 


Why impossible? 

Well, a battery which 
^ outperforms all others, with 
continuous use in high drain 
equipment; a battery to 
operate over a wide range 

085.P.I99 


of temperatures; remain 
utterly sealed; deliver a more 
consistent voltage at all times; 
give low impedance and 
resultant fidelity improve¬ 
ment in sound equipment. 


Whew. But, we built it. 
'Bveready' Gold Alkaline 
Energizer. Against all odds. 

Spread the word. 

The impossible can happen. 

BAHERIES Products of 

‘Eveready’&‘Union Carbide’are registered Trade Marks. 
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CIRCUIT a DESIGN IDEAS 


increase in the current, such as caused by a 
signal, will pass through the zener diode. 
Since the diode internal impedance is 
relatively low, variations in the bias will be 
small. 

The value of resistor needed is: R is equal 
to Ec/ (Imin — Iz min), where: R is the 
value of bypass resistor, Ec is desired bias, 
Imin is minimum value of cathode or source 
current, Iz min is minimum value of zener 
diode current. 

The peak power dissipated by the diode 
is: Pc is equal to Ec (Iz min + delta I), 
where: delta I is the signal-to-no-signal 
change in cathode current and the other 
symbols are as above. 

The actual power rating required of the 
diode will depend on the peak-to-RMS 
current ratio for the type of signal being 
transmitted and may be considerably less 
than that indicated above, especially where 
the signal consists of speech. 

The saving in diode power dissipation due 
to the resistor is equal to the power 
dissipated by the resistor and is: Pr is equal 
to Ec (Imin — Iz min). It is apparent that 
the advantage of a bypass resistor will be 
greater in situations with a large DC 
component and a small variable com¬ 
ponent, such as class ABl amplifiers, and 



less where the reverse is true, such as class 
B amplifiers. 


The use of a zener diode bypass resistor is 
also convenient in the case of low frequency 
AC or DC amplifiers, both power and 
voltage, where a cathode resistor can not be 
adequately bypassed, and a substantial 
reduction in stage gain would take place if a 
bias resistor were used. 

Placing a bypass capacitor across the 
zener diode / resistor combination will 
maintain a low impedance at high 
frequencies where the internal impedance 
of the zener diode tends to increase. 
Because the capacitor need not be effective 
at low frequencies, it can be considerably 
smaller than is usually used. 

In brief, by properly proportioning the 
components, the resistor wiU carry most of 
the DC component of cathode current, while 
the zener diode carries the remainder of the 
DC component plus the low frequency AC 
component, and the bypass capacitor 
carries the high frequency component. 
Although a push-pull circuit is shown, the 
use of zener diodes for cathode biasing is 
equally applicable to any other situation 
where it is desired to develop a constant 
voltage by passing a current with a large 
DC component and a variable component 
through a resistor. This can result in 
smaller and more economical components 
in all positions. 

This circuit should not be used for tran¬ 
sistor amplifiers since transistors are 
current-operated and not voltage-operated 
devices. 

(By John J. Nagle, K4KJ, in “CQ’\) 


SCR Ignition Booster 

This circuit was evolved in an attempt to 
“go one better” than the Dwell Extender. 
The idea leading to this circuit was 
basically an attempt to increase the coil 
output voltage by electronically disconnect¬ 
ing the CB capacitor from the coil circuit. 






some microseconds after the points open. 
This causes a faster rate of collapse of the 
magnetic field, thus leading to a higher 
output voltage. A timing light shows a small 
advance in the spark timing. 

Over 30 of these units have been built and 
fitted to cars of friends. The units were built 
in various forms but most of them were 
built into small aluminium boxes. In some 
instances the SCR was insulated from the 
case and in others the whole unit was 
mounted on perspex. During installation, it 
was found to be convenient to use a piece of 
insulating board, such as bakelite, to 
provide an extra terminal near the coil to 
make a neat termination for the distributor 
point lead. 

The performance of this circuit was found 
to be superior to that of the Dwell Extender 
but not quite as good as a GDI system. 
However, the SCR Booster is considerably 
less complex and is cheaper. I have noticed 
a worthwhile improvement in acceleration 
and idling smoothness. Exhaust pipe 
deposits usually changed to a dry slate 
colour. Petrol consumption was also 
reduced but some drivers making use of the 
extra “zippiness” available tended to offset 
the improved petrol consumption. 

It appears that cars that benefit most 
from this circuit include Falcons, and 
Holdens from 1964 models. 

I am of the opinion that there would be 
very little advantage in fitting electronic 
ignition to high performance engines that 
utilise a smaller than average spark gap. 

(By Mr A. Kethel, Telephone Exchange, 
Thomas Street, Chatswood, NSW 2067.) 

Editorial note: The validity of this 
scheme may be open to debate but we 
consider that it is of sufficient interest to 
warrant further investigation. 


SEECOM 

ELECTRONIC 

COMPONENTS 

* Semiconductors 

* Semiconductor Tables 
s Outlines 

* Light Emitting Diodes 

* Resistors 

* Capacitors 

* Ferrite Matericils 

* Transformers 

* Matrix Boards 

* Connectors 

* Heatsinks 

* Switche| 

* Fuses & Holders 

NOW AVAILABLE * Instrument Cases 

Thousands of f\illy specified and priced con^xDnents 
for immediate delivery to individuals or industry. 

Send 35c for your copy (includes postage) 

MAIL ENQUIRIES:- SEECOM ELECTRONIC COMPONENTS 

P.O. Box 42, 

Maylcinds, 

Western Australia, 6051. 

CALLERS ;- SEECOM EIBCTRONIC COMPONENTS 

34 East Parade, Mount Lawley, 
Western Australia. 

TELEPHONE:- Perth 71 8000 
TELEGRAMS:- SEECOJ^P, PERTH. 
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Painton is the keyword for 
maximum space saving, 
reliability and quality proven 
multi-circuit connectors. 
Whether male or female, 
covered or uncovered, side or 
top cable entry, with or without 
locks they all have the right 
connections... in fact a simple 
method of polarisation makes 
incorrect connection 
impossible. 

The 159 Series is B.P.O. 
approved to P0203 and is 
available with from 7 to 71 
poles. The series offers smaller 
physical size for any given 
contact combination. Contacts 
are of brass, gold flashed on 
silver plate as standard. 
Connectors fitted with hard 
^ gold plated contacts to A.P.O. 


specification are available on 
request. The 159 Series offers 
a high standard of electrical 
performance with the added 
features of robust cable clamp 
design and optional retainer, 
providing a flat, strong and 
sturdily locked mating unit. 

The Multicon range is quality 
approved to DEF-5321; is 
available in combinations with 
from 2 to 33 poles and offers 
many improved features com¬ 
pared with types of similar 
construction. Contacts are 
heavily silver plated to ensure 
maximum contact efficiency. 
Split limb clips provide four 
individual areas of contact with 
each plug blade. Other features 
include moulded terminal 
numbering and moulded . 


distance pips to avoid moisture 
build up between mated plug 
and socket which is Instru¬ 
mental In superior tropical 
performance. 

The heavy duty Multicon 
range is basic to the Multicon 
range, and is designed to with¬ 
stand extreme mechanical 
environmental conditions. 
Available In 7 contact combin¬ 
ations from 4 to 33 poles, the 
range incorporates the same 
mouldings, contacts and 
electrical specifications as the 
Multicon range. 

A standardised range Is 
available ex stock. Literature is 
available on request to the 
Professional Components 
Division. 


PLESSEY9 


Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 720133 Telex 20384 

Melb: Zephyr Products Pty. Ltd. 
567231 

Adel: K. D. Fisher & Co. 

422920 

Bris: Douglas Electronics Pty. Ltd. 
621899 

Perth: H. J. McQuillan Pty. Ltd. 
687111 

Everett Agency Pty. Ltd. 
84137 

Henderson (N.Z.) 64189 
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HOME STUDY COURSE IN ELECTRONICS-27 


Television—Modem Systems 

Basic concepts. Scanning. Electronicscanning. Deflection systems. Interlaced 
scanning. Synchronisation. Vertical and horizontal pulses. Sync separation. 

Camera tubes. Iconoscope, Image Orthicon, Vidicon, Plumbicon. TV stan¬ 
dards. Number of elemental areas. Bandwidth. 


Of necessity, the historical discussion in 
the two previous chapters touched on some 
technical aspects of various systems as they 
were tried and, in many cases, discarded. 
Inevitably, the reader will have gained a 
smattering of the basic principles on which 
television is based and of some of the 
details, though hardly enough to provide a 
useful grounding for further studies. 

In this chapter, and the one to follow, we 
plan to discuss basic principles and 
technicalities in greater depth, particularly 
in regard to modern systems. Initially, 
some apparent duplication will be 
inevitable, being necessary to preserve 
continuity of explanation and facilitate in- 
depth explanations. 

Perhaps the best place to start is with the 
TV image itself — the form it takes and the 
reasons why the eye is able to accept it. 

Consider the eye first. It has two 
characteristics which make TV possible; 
both already exploited in other spheres. 
Probably the best known is “persistence of 
vision” — the fact that the eye retains the 
image of a scene for about 1/16 second 
after the scene itself has been removed. 

It is this fact that makes motion pictures 
possible in the form we know them, since it 
enables a series of still pictures, presented 
in quick succession, to appear as a con¬ 
tinuous picture, with small differences 
between them appearing as movement. In 
practice, motion pictures use anything from 
16 pictures (frames) per second for 
amateur systems to 30 frames per second 
for some of the more elaborate wide screen 
theatre systems. More conventional theatre 
systems use 24 frames per second. 

The other characteristic which we credit, 
in broad terms, to the eye is its ability to 
accept, as a complete picture, an image 
which is, in reality, composed of a number 
of small discrete areas. A classic example 
is the “half tone” reproduction of a 
photograph in a newspaper or magazine. 
Since the printer has no way of presenting 
actual tones between the white of the paper 
and the black of the ink, he resorts to the 
trick of breaking grey areas into patterns of 
tiny black dots, their size relative to the 
surrounding white areas determining the 
shade of grey. The eye accepts this as a 
complete picture. 

In part, this reaction is undoubtedly due 
to the simple physiological fact that the eye 
cannot resolve detail below a certain 
minimum size. Thus if we view any 
reproduction at a sufficient distance the eye 
simply cannot resolve the defects and the 
viewer is therefore not conscious of them. 

However, this is not a complete ex¬ 
planation. The fact is that the impression of 
a recognisable image, complete with 


varying shades of grey, is retained even 
when the dot structure is coarse enough to 
be clearly visible. This suggests that there 
is a psychological basis for this 
phenomenon, whereby the mind “fills in” 
the missing detail. 

In any case, and whatever the reasons, 
the fact remains that the “eye” is 
remarkably accommodating in this regard. 
It is this fact that makes the TV image as 
acceptable as it is. 

Now let us consider how the TV image is 
constructed. 

As the very first experimenters realised, 
in order to transmit an image from one 
place to another it is necessary to divide the 
image into a large number of discrete areas 
(much like the dots in the newspaper repro¬ 
duction discussed above), measure the light 
value of each area, and convert this to an 



Fig 1. An elementary scanning pattern. The 
solid lines represent the scanning 
movement, the dotted lines the retrace 
action. The distance between the lines is 
exaggerated to simplify the drawing. 

electrical signal suitable for transmission to 
the distant point. At the distant point the 
process is reversed. The signal is used to 
generate light which has a similar value to 
that of the original image area it 
represents. 

Assuming that we make the discrete 
areas small enough and re-assemble them 
all in the right order at the distant point, the 
eye will accept the presentation as that of a 
complete picture. We do not even need to 
present all the areas at the" same instant. 
Assuming that we can present them rapidly 
enough, such that they are all presented in 
about 1/16 second, we can present them 
one at a time and the eye’s persistence of 
vision will retain them all and form a 
complete picture. 

This is important because, as the early 
workers realised, it is impractical to 
provide a separate circuit between each 
elemental area at the transmitter and its. 
opposite number at the receiver. On the 
other hand, it is relatively easy to in¬ 


terrogate each elemental area on a 
sequential basis, transmit the information it 
contains, then move on to the next one and 
repeat the process. When the last element in 
the picture has been interrogated, the 
system starts all over again with the first 
element and transmits another complete 
picture. Again assuming that this can be 
done at 1 / 16 second — or faster — the eye 
will not only see a continuous picture, but 
will be able to observe any movement that 
occurs. 

So much for the broad picture. How do we 
achieve all this in practice? How do we scan 
the elemental areas? How do we convert 
light into electricity and back to light 
again? How do we keep the receiver 
scanning in step with the transmitter? What 
are the practical standards of modern TV 
systems? 

As we have already learned, scanning 
may be tackled in many ways, including a 
wide variety of mechanical systems from 
that of Nipkow to those of Baird* and 
Jenkins. While they have little practical 
value, their broad principles may assist a 
detailed discussion of the scanning concept. 
(Fig 1.) 

Let us suppose our subject is a large two- 
dimensional object, such as a poster or sign. 
And let us further suppose that, for the 
moment, we are not interested in trans¬ 
mitting movement. 

Facing the poster we set up a bank of 
photo-electric cells. We start with the poster 
in near-dark conditions so that little or no 
light is reflected from it on to the cells. Then 
we take a concentrated light source, such as 
a spotlight or sharply focused torch, and 
shine a small spot of light on the top left 
corner of the poster. The size of the spot 
constitutes our elemental area and the 
smaller we can make it the more detail we 
will be able to transmit to the distant point. 

From the top left corner we move the 
beam to the right at a steady rate, keeping it 
parallel to the top edge. As we do so, the 
light reflected into the photo-cells will vary 
according to the pattern of the poster. 
Where it is white the cells will receive the 
maximum amount of light, where it is black 
a minimum and, for intermediate tones 
appropriate amounts of light. These 
variations will be converted into similar 
variations of current and transmitted to the 
distant point. 

When the light spot reaches the top right 
hand corner it is flicked quickly back to the 
left hand side and, at the same time, 
downwards by the diameter of the spot. It 
now traces a second line, parallel to the 
first, with the top of the new line just 
touching the bottom of the previous one. 
Thus, another line of information is trans- 
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OUR NEW ADDRESS.. . CHECK BELOW 

- LARGER PREMISES BETTER PARKING 



GUITAR AMPLIFIERS & SYSTEMS 

10 TO 200 WATTS - RMS 


PLAYMASTER 132 


P.A. AMPLIFIERS & SYSTEMS 

10 TO 100 WATTS - RMS 


PLAYMASTER 136 


STEREO AMPLIFIERS & SYSTEMS 

3 TO 60 WATTS - RMS 


PLAYMASTER 138 


ALL SOLID STATE UNITS - CAN BE SUPPLIED WITH 
MULTI CHANNEL MIXING & BALANCE UNITS FOR 
VOICE a INSTRUMENT GROUP & STAGE WORK. 


DIGITAL V.O.M. 


MAJOR STOCKISTS OF ALL GENERAL RAOlO & ELECTRONIC COMPONENT PARTS - YOU NAME IT - WE WILL QUOTE 

Valves — Transistors — Zener &■ Power Diodes — Semi-Conductors — Diacs — Triacs — S.C.R.'s — I / C's. Speakers 

— Microphones — Coils — IFT's. Transformers — Inst Cases — Metalwork. Players &■ Changers — Meters — Relays — 
Condensers — Resistors — Bezels — Styli — Cartridges — Recording Tape — Probes — Instruments — Potentiometers 

— Crystals — Ferrite Beads — Cores — Baiuns — Terminals —Co-Axial Plugs &• Sockets — Multi Connectors — Printed 
Circuit Boards — Copper Winding Wire — Etc. — Etc. — Send for prices sheets — Post 20c. 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

C.R.O. 

1. 5ln wide range. 

2. 1963. 3in cal. 

3. Audio. 

4. 1966. 3in. 

5. 1968—Audio. 

6. Electronic SW. 

7. W/ band Preamp. 

MULTIMETERS 
and V.T.V.M.'s 

8. 20K ohm / Volt 
protected M/ M. 

9. Probe for above. 

10. Protected D.C. M/ M. 

11. Meterless V'meter. 

12. A.C. Millivoltmeter 

13. A.C. Solid State 
Millivoltmeter. 

14. Solid State A.F. 
Millivoltmeter. 

15. Noise Distortion 
Millivoltmeter. 

16. Standard V.T.V.M. 

17. 1966 — V.T.C.M. 

18. 1968 — V.T.V.M. 

BRIDGES 

19. Standard R / C. 

20. 1966—R / C. 

21. 1968 R / C and 
Signal Injector. 

TV INST.'S 

22. Sweep and marker 
Generator. 

23. Dual sweep Gen. 

24. Silicon diode, 
sweep Gen. 

25. Silicon diode 
noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse Gen. 

AUDIO INST.'S 

29. 1960 Audio Osc. 

30. 1962 High perf. 
audio Gen. 

31 . Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio osc. 

34. Direct reading 
A.F. meter. 

35. Sq. wave Gen. 

36. 1967 Transistor 
audio Gen. 

37. Additive frequency 
meter. 

38. A.F. tone burst Gen. 

38A. 1968. Solid State 

A.F. Generator. 

R.F. INST.'S 

39. 6-band service 
oscillator. 

39A. Trans, wave meter. 

40. "Q" meter. 

40A..Crystal Calibrator 
—Solid state. 


40B. Digital freq. meter 
40C. 1969. Dip Osc.— 

Solid state. 

41. G.D.O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 
tracer. 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
48A. IF. Align Osc. 

MISCELLANEOUS 
INST., ETCwKITS 

49. 1960. Trans. Tester. 

50. 1968 Transistor test set. 

51. valve and Transistor 
tester. 

52. Electronic Stethoscope. 

53. Moisture alarm. 

54. Electronic Pistol range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flayer unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading im¬ 
pedance meter. 

63. Electronic anemometer. 

64. S.W.R. indicator. 

65. Simple proximity alarm 
unit. 

66. Metal Locator. 

67. Electronic metronome 

68. Bonoo Drums. 

68A. Keyless organ. 

68B. Theremin. 

68C. Laser unit. 

68. D. Color organ. 

68E. Stereo Headphone 

Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 
SUPPLIES 

71. Transistor, 9v. 

72. Transistor, fully 
protected supply. 

73. 1966 H.T. uniL 

74. 1968 lab. type. 

D-30V supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 

75. VaTO°u'-nr'^* 

76. Vari-tach. motor 
speed control. 

77. 2KW auto-light 
dimmer. 


78. 4KW auto, light 
dimmer. 

79. Model train control unit. 
79A. Vari Light Dimmer. 

80. Model train control unit 
with simulated Inertia. 

81. Above-hi-power. 

82. No. 81 with simulated 
inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or 12v Mullard. 

85. 6 or 12v with 
dwell angle. 

86. Tachometer and dwell 
angle unit for service 
stalions. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88. Hi-Fire 6 or 12v. 
(transformer). 

88A. C.D.I. unit. 

88B. Electronic ignition. 

POWER CONVERTERS 
.89. D.C.-D.C. 60w. 

90. D.C.-D.C. 40w. 

91. D.C.-D.C. 40w. 

12v — Input 

92. D.C.-D.C. fOw. 

12v — Input. 

93. D.C.-D.C. lOOw 

12v — Input. 

94. D.C.-D.C. f40w. 

24v — Input. 

95. D.C.-D.C. f25w 24v 

— Input Q. 
HIGH-FIDELITY 
AMPLIFIERS 
MONO UNITS 

96. HI Fi 3. 

97. Mullard 3.3. 

98. Mullard 5-10. 

99. Mullard 5-10. 
transistor. 

100. Transistor 20w. 

101. Transistor 60w. 

STEREO UNITS 

102. Mullard 2-2. 

103. Mullard (v) 3-3. 

104. Mullard (t) 5-5. 

105. Mullard (t) 5-5. 

106. Mullard (V) 10-10. 

107. Mullard (t) 10-10. 

108. Philips Twin 10. 

111. Hi-Fi 60 Plus 60. 

P / M 128. 

112. Playmaster 2-2. 

113. Playmaster 3 plus 3. 

114. Playmaster unit 3. 

115. Playmaster unit 4. 

116. Playmaster lO plus 10 

117. Playmaster loi. 

118. Playmaster (t) 105. 

119. Playmaster (t) 113. 

120. Playmaster (t) 115. 

121. Playmaster (v) 118. 

P.A. UNITS 

122. 10 watt std. 


122A. Mullard 20w Solid state. 
122B. Mullard 40w. Solid state. 

123. 25 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 10 watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w: 116. 

136. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid State 
P / M 125. 

STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Mullard 2v. 

150. Mullard 3v. 

151 Philips Mlniwatt. 

152. P/ M 127. 

PREAMP UNITS 

153. Transistor — Mono. 

154. Transistor — Stereo. 

155. Transistor — Silicon., 
mono. 

156. Transistor F.E.T. 
mono. 157. 

157. Transistor dyn. mic. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound projector. 

MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

163. Trans — 4 ch. 

(1967). 

164. Valve — 4 ch. 

TUNER UNITS 

165. Playmaster u/ style. 

166. Playmaster No. iV 

167. Playmaster No. 114. 

168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Miniwatt. 

180. Trans — Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor no 

185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relay. 

188. Mullard Trans Tape Amp. 

RECEIVERS 

189. Fremodyne 4, 1970. 

190. Fremodyne 4 
R.F.Soct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/ het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. interceptor 5 Semi 
Comm. RX 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All-wave 5. 

200. 1967 All-Wave 6. 

201 1967 All-Wave 7. 

202 . Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. All Wave 1970 I / C 2. 

207. Versatile Mantel Set 

208. All-Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

210A. 1/ C TRF RX. 
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212. 144 MHz 20W. 
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217 Basic 3 Band. 

218 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHz 

221. 144 MHz, 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

223. 1965 S / W. 

224. 1965 S / W 2 Band. 

225. 1966 3 Band. 

226. Basic S/ W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7, 8 and 9 H.F. and V.H.F 

229. All transistor. 
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mitted to the distant point. 

This line-by-line analysis continues until 
the last line is traced at the bottom of ^e 
poster and the spot reaches the bottom right 
hand corner. Then it is flicked back to the 
top left corner again and the whole process 
repeated. 

As a receiver, we might envisage a 
similar spotlight, arranged to illuminate a 
screen and scan it in exact unison with the 
one at the transmitter. The signals from tiie 
photo-cells, suitably amplified, would be 
used to control the light intensity. Provided 
the whole process was completed within 
about 1/16 second, the eye would see a 
complete picture. 

As explained in the historical chapters, a 
number of schemes based on this principle 
were used by early experimenters. And, as 
they quickly realised, they suffered from 
the serious disadvantage that they can be 
used only where the lighting is under 
complete control, as in a studio. They 
cannot be used for outdoor scenes where the 
natural lighting is high, since the photocells 
are unable to differentiate between the 
ambient light and the scanning beam. 

The obvious need, therefore, is for some 
scheme whereby the image can be collected 
by a lens and projected on to a suitable 
scanning device located at its focal plane 
(ie, the position the film would occupy in a 
conventional camera). 

Early experimenters, including Nipkow, 
either visualised or attempted to make such 
a camera using mechanical scanning, but 
with little success. It was not until the 
development of electronic scanning, and its 
application to the TV camera, that any 
degree of success was achieved. 

Since electronic scanning is the basis for 
all modern TV systems, it is worth con¬ 
sidering in some detail. Those who are 
familiar with the oscilloscope will be well on 
the way to understanding the basic prin¬ 
ciples, and may with advantage refer to 
Chapter 18 for a brief refresher. 

Electronic scanning, at both transmitter 
and receiver, uses modified versions of the 
simple cathode-ray tube used in 
oscilloscopes. An ordinary cathode ray tube 
is normally made of glass, is roughly 
conical in shape, and has a screen of 
fluorescent material at the larger end. At 
the small end, and directed towards the 
screen, is a heated cathode which produces 
a copious stream of electrons from its hot 
surface, in exactly the same manner as a 
valve. (See Chapter 6.) 

By means of an electrode assembly 
known as a gun the electrons are con¬ 
centrated into a narrow beam and directed 
towards the screen at quite high velocity. 
By varying the voltages applied to the gun 
the beam may be focused to a fine point by 
the time it reaches the screen. It would 
normally strike the centre of the screen 
unless otherwise deflected. (Fig 2.) 

When the beam strikes the fluorescent 
material it causes the latter to emit light, 
the brightness depending on the rate at 
which the electrons reach the screen, and 
the colour on the material from which the 
screen is made. Almost any colour, or 
white, can be produced by suitable mixtures 
of screen materials. 

To make use of this electron beam some 
means must be provided to deflect it to any 
part of the screen. In the smaller cathode 
ray tubes, such as used in instruments, the 
deflection system is built into the tube. 
Between the gun and screen are two pairs of 


deflection plates, one nominally horizontal, 
the other vertical. 

If a voltage difference is applied to either 
pair of plates, the beam will be deflected 
towards the positive plate. Thus the vertical 
plates will deflect the beam horizontally, 
and the horizontal plates will deflect ver¬ 
tically. To avoid confusion, the plates are 
usually referred to as “horizontally 
deflecting” and “vertically deflecting.” 
This method of deflection is known as 
electrostatic, and is most useful in small 
tubes used in conventional oscilloscopes. It 
was employed in early TV svstems, and still 
is to a limited extent, but has been almost 
entirely superseded by magnetic deflection. 

Magnetic deflection employs deflection 
coils mounted outside the tube and through 
which are passed suitable deflection 
currents. The magnetic fields which they 
produce deflect the electron beam. A 
complete deflection coil assembly is 
commonly called a deflection yoke. 
Magnetic deflection has a number of ad¬ 
vantages, particularly where large picture 
tubes are concerned. 

In addition to the various focusing and 
deflecting electrodes, the tube is fitted with 
a control grid which functions in almost 
exactly the same way as its counterpart in a 
valve. Thus, by applying suitable values of 


negative voltage (relative to the cathode) 
the electron stream intensity may be 
reduced or even cut off completely, thereby 
varying the light intensity on the screen in a 
similar manner. This characteristic of the 
tube is most useful at the receiving end of 
the system. 

By generating suitable voltage or current 
waveforms, called sawtooth waveforms, 
and applying them to the deflection plates 
or coils, we can cause the electron beam to 
trace out a pattern similar to the one we 
described using a spotlight. The advantage 
of the electron beam over the light beam is 
that the electron beam may be deflected 
virtually instantaneously. The light beam, 
by comparison, can be deflected only by 
moving relatively heavy optical elements, 
thus severely limiting the speed with which 
we may scan our picture. Alternatively, we 
would need prohibitively bulky and ex¬ 
pensive mechanical systems. 

Two sets of deflection signals are needed 
to produce the pattern we require. One set 
operates at relatively high frequency and is 
applied to the horizontal deflection com¬ 
ponents. This causes the beam to move 
from left to right across the screen at a 
steady rate, then return almost in¬ 
stantaneously to the left hand side and 


repeat the steady sweep. At the same time a 
lower frequency signal is applied to the 
vertical deflection components so that the 
beam is moved down the screen. 

By suitably relating the two frequencies 
the beam is moved downward at a rate 
which allows the horizontal movement to 
trace'out a series of lines one below the 
other. When the bottom of the screen is 
reached, both deflection systems return it 
quickly to the top left corner and the process 
is repeated. The pattern which is traced in 
this manner is called a raster. 

In the Australian TV system, 25 complete 
rasters are traced out every second and a 
complete raster is known as a picture. This 
figure of 25 is higher than the minimum 
figure of 16 suggested earlier, and is 
necessary to minimise flicker. It is also 
close enough to the normal motion picture 
rate (24 pictures per second) to enable films 
to be scanned directly at 25 pictures with 
negligible difference to the rate of 
movement or pitch of sound. 

But a presentation rate of 25 pictures per 
second is not sufficient in itself to reduce 
flicker to an acceptable level. This problem 
is not peculiar to television; it is also en¬ 
countered in motion pictures. In the latter 
case it is overcome by a simple 


modification to the shutter, whereby each 
picture is presented twice, thus presenting 
the eye with a 48Hz flicker rate rather than 
one of 24. 

In TV systems the problem is overcome 
by a technique called interlaced scanning, 
which is a variation of the simple scanning 
process already discussed. In simple 
scanning we assumed that the lines would 
be scanned in logical sequence, 1,2,3,4, etc, 
starting from the top of the picture. In the 
interlaced system we scan all the odd 
numbered lines first, ie, 1, 3, 5, 7, etc, then 
return to the top of the picture and scan the 
even lines, 2, 4, 6, 8, etc. Either one of these 
scans is called a field. 

Thus we fill the screen with half the total 
light 50 times a second, rather than the total 
l^ght 25 times a second. As far as the eye is 
concerned, it reacts almost exactly as if we 
had presented 50 complete pictures per 
second, rather than only 50 fields. At the 
same time we avoid the serious bandwidth 
complications which could result from 
trying to present 50 complete pictures per 
second. (We will discuss “bandwidth” in 
detail a little later.) 

The interlace function is not as difficult to 
provide as might be imagined, and is 
mainly a matter of selecting suitable 



Fig 2. A cathode ray tube. As shown it is fitted for magnetic deflection and focus, but 
electrostatic focusing is. often employed. In practice the deflection coils are larger and 
combined into a single unit called a yoke. A receiver picture tube has a much larger screen 
and is much shorter relatively. 
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transmission standards. One of these is the 
vertical scanning rate, which must be 
double the rate of complete pictures to be 
presented per second. Thus, to present 25 
complete pictures per second we scan the 
picture vertically 50 times per second. The 
other requirement is that the number of 
lines per picture must always be an odd 
number, regardless of the actual standard 
selected (eg, 405, 441, 525, 625, 819). 

The odd number of lines means that each 
field will involve an odd half line ie, for the 
625 line system each field will consist of 
312V^ lines. The time needed to scan half a 
line is also the time needed for the vertical 
scan to move downward by half the distance 
between the previously scanned lines, say 
the first and third. Thus the second field 
interlaces the first field automatically. 

So far all our references to scanning 
techniques have simply assumed that we 
can provide some means of keeping the 
scanning system at the receiver in step with 
the one at the transmitter, without offering 
any explanation. This process is called 
synchronisation or more commonly, sync. 

Synchronisation is achieved in practice 
by transmitting a regular pattern of pulses, 
called sync pulses, along with the picture 
information. Success of the system is based 
on the assumption that the receiver 
deflection circuits can quite easily be ad¬ 
justed to run at approximately the 
frequency required ^nd that this is all that 
is required if the pulses from the trans¬ 
mitter can be used to provide the final 
frequency correction and to adjust the 
phase. (Fig 3.) 

There are two sets of sync pulses, one for 
each of the deflection oscillators. To control 
the horizontal oscillator, a single narrow 
pulse is transmitted at the end of every line. 
This “instructs” the scanning oscillator to 
return the beam to the left hand side of the 
raster (retrace) and commence tracing a 
new line. During the retrace and scanning 
period the deflection oscillator is “running 
free”, and subject only to its own frequency 
determining components. 

To control the vertical oscillator a series 
of pulses are transmitted at the end of each 
field. They are broader than the line pulses 
and grouped close together, which enables 
the system to distinguish them from the line 
pulses. It does this by integrating (adding 
together) the pulses to make one large 
pulse, which then serves to “instruct” the 
vertical oscillator to retrace to the top of the 
raster and commence a new downward 
scan. As with the horizontal oscillator, the 
vertical oscillator “runs free” after being 
triggered by the sync pulse. 

The times during which the pulses appear 
at the end of each line and each field are 
called blanking periods, and no picture, or 
video, information is transmitted during 
this time. The blanking periods appear as a 
black border around the picture. Tlius by 
reason of their position, in time, the sync 
pulses do not interfere with the picture 
information. 


Fig 3. The relationship between video signal, line pulses and frame pulses. The five broad 
frame pulses are integrated into one large pulse, while the spaces between them keep the 
line oscillator in step. 


FLYING SPOT 
SCANNER TUBE 



Fig 4. A simple form of electronic scanning. A raster traced on the tube face is focused on to 
a transparency and then on to a photo-electric cell. Output from the cell becomes the video 
information. 


However, the reverse is not automatically 
true, and it is conceivable that video in¬ 
formation could be “seen” by the syn¬ 
chronising circuits and mistaken for sync 
pulses. This is overcome by presenting the 
video and sync pulses at different levels. In 
the Australian system, and most others, a 
peak white signal is represented by about 
20pc modulation, peak black by about 75pc 
modulation, while the sync pulses occupy 
the “blacker-than-black” region between 
75pc and lOOpc modulation. In the receiver, 
it is relatively easy to provide a circuit 
which will not respond to any signals lower 
than 75pc but responds quite readily to 
values above this. Thus the sync pulses are 


Naturally, this arrangement is limited to 
material which can be presented in tran¬ 
sparency form and is of no value for “live” 
images collected by a lens. To scan these we 
need a very much more complex tube. A 
number of these have been developed, such 
as the iconoscope, the image orthicon, the 
vidicon, and the plumbicon. It would be 
impossible to deal with all these basic types, 
and the variations on them, in a short ar¬ 
ticle like this. However, a brief description 
of two of them may prove helpful. 

A basic item in most picture tubes is an 
electrode which is referred to variously as a 
photo-cathode, a mosaic screen, a signal 
plate, or a target. It commonly takes the 


Fig 5. The heart of all 
camera tubes is 
some form of photo¬ 
sensitive mosaic. 
Each photosensitive 
element is small by 
comparison with an 
elemental area in 
typical systems. 



effectively separated from the video signal. 
This circuit is called a sync separator. 

At this point, with our scanning and 
synchronising systems all nicely worked 
out, the reader may fairly ask how we use 
an electron beam to scan the image at the 
transmitter. One simple way is to use what 
is called a flying spot scanner, which has 
valuable, though limited, practical ap¬ 
plications. In this arrangement the electron 
beam traces the raster on a fluorescent 
screen, exactly as in conventional cathode 
ray tubes. The screen is located behind a 
transparency of the image to be tran¬ 
smitted, and a photo-electric cell is placed 
in front of it. Thus the cell registers the 
amount of light passing through the tran¬ 
sparency as each part is scanned, and the 
cell output becomes the video signal. (See 
Fig 4 above.) 


form of a mica sheet ranging in size up to 
100mm square and about 25 microns thick. 
One side is coated with a continuous film of 
metallic silver. On the other side are 
deposited countless particles of metallic 
silver which are oxidised and made light 
sensitive by treatment with caesium. The 
particles are quite separate and insulated 
from each other. (Fig 5.) 

There is obviously a certain capacitance 
between each particle and the back plate so 
that the mosaic, in effect, can be regarded 
as an assembly of countless tiny capacitors, 
with one common plate, and every other 
plate photo-sensitive. Under the influence of 
light, a potential difference tends to build up 
between each of the silver particles and the 
back plate. If an image is projected on to the 
photo-cathode by ordinary optical means, 
the individual tiny capacitors tend to 


ELECTRONICS Australia, September, 1973 


79 























equals hot-dip galvanizing at 1/2 the cost 


LPS Instant Celd Galvanize should be used wherever metal h exposed to 
corrosive conditions such as in the construction and maintenance of : 


USES 


AUTO & TRUCK BODIES 
FARMING EQUIPMENT 
MARINE EQUIPMENT 
METAL ROOFS 8f FLOORS 
MINING EQUIPMENT 
OFF SHORE STRUCTURES 
POWER PLANTS 


TRAILERS 

FENCING 

OIL Rips & PIPE LINES 
STRUCTURAL STEEL 
LINES 8r TOWERS 
UNDERGROUND EQUIPMENT 
LAWN & GARDEN EQUIPMENT 


RAILROADS 
WATER TANKS 
MOTOR BIKES 
tv AERIALS 
SNOWMOBILES 
GOLF CARTS 
PATIO FURNITURE 


•mstanT 

Zinc Rich 

*jtUsT proofs 
metal F^Jg 
I ^^ars or 

[ ^^AL to hot ^ 

L ^ALVANIZINO J 


LPS Instant Cold Galvanize a ready to use 95 p.c. PURE 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 

LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel it generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS Instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


AIR CONDITIONING. HEATING. & refrigeration SYSTEMS 

TECHNICAL INFORMATION: 

Passes PREECE TEST for hot-dip galvanizing 

SINGLE APPLICATION THICKNESS - approximately V /2 mils 

COVERAGE — approximately 50 square feet per pound 

TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350° for 15 minutes 

WITHSTANDS: 

• Over 3,000 hours in salt spray cabinet • Continuous dry heat up to 750° F. 

• Water temperature above boiling point • Short period heat up to 1000° F. 


SPECIFICATIONS: 

LPS Instant Cold Galvanize meets or exceeds the following specifications: 

MIL - P - 46105 weld thru primer 


MIL • P - 21035 Galvanizing repair ( U.S. Navy } 


Available in 16 oz. Aerosui spray-cans 


MIL - P - 26915A for steel ( U.S. Air Force ) 

MIL - T • 26433 for towers ( Temperate and Arctic Zones ) ( U.S. Air Force ) 



Complies with Rule 66-3 Los Angeles and San Francisco 

LPS Instant Cold Galvanize provides maximum protection when 
applied to clean, dry metal. 


LPS RESEARCH LABORATORIES. INC. 

2050 COTNER AVE. • LOS ANGELES. CALIF. 90025 


( 213 ) 4780095 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD, CHADSTONE, 
VICTORIA 
Phone: 56 7231 


80 


ELECTRONICS Australia, September, 1973 











































acquire a charge proportional to the light 
and shade of the picture. 

The function of the tube is to scan these 
tiny charges, converting them into picture 
signals. 

As related in our historical chapters, the 
earliest form of picture tube was known in 
America as the “Iconoscope” and, in 
England as the “Emitron.” (Fig 6.) 

The photo-cathode is mounted in the main 
body of the tube. The scene to be televised is 
focused through an ordinary lens system on 
to the light sensitive surface. Under the 
influence of the light and shade, the tiny 
silver particles emit electrons and begin to 
acquire a positive charge. The charge 
continues to build up, according to the in¬ 
cident light, until it is ultimately released 
by the electron beam. 

It is important to note that light falls on 
the photo-cathode all the time, and that the 
charging process by the minute capacitors 
is likewise continuous. 

When the charge is ultimately released, it 
is quite substantial as a result, and this 
makes an important contribution to the 
sensitivity of the Iconoscope or Emitron. 

Scanning is achieved by means of an 
electron beam generated in the neck of the 
tube. This beam is made to scan the surface 
of the mosaic, line by line in the manner 
already described. The precise effect of the 
electron beam on each tiny capacitor is 
rather complex, and a detailed examination 
is hardly warranted at this juncture. Suf¬ 
ficient to say that electrons from the beam 
replace those which have been emitted as a 
result of the photo-electric effect and 
discharge the tiny capacitors as it passes 
across them. 

The resulting change in potential is 
naturally communicated to the common 
back plate and a voltage is generated across 
the load resistor “R.” This is subsequently 
amplified, becoming the picture signal 
which modulates the transmitter. Primary 
and secondary electrons released from the 
photo-cathode are collected by a ring or 
metallic coating inside the body of the tube. 

The most popular modern tube is the 
Image Orthicon. It has always been highly 
regarded, and the very latest versions are 
capable of superb results. 

Physically the Image Orthicon looks 
rather like a projection display tube, being 
about 38cm long and about 11cm in 
diameter at the head. It employs a single 
photo-cathode like the Iconoscope or 
Emitron, but transparent to light. The.basic 
principles are illustrated in Fig 7. 

Electrically, the Image Orthicon is 
divided into three distinct sections, an 
image compartment, a scanning section 
and an electron multiplier. 

Light rays from the image are focused on 
to the transparent photosensitive mosaic. 
Electrons are emitted from the inner 
surface in proportion to the light and shade 
of the image. These primary electrons are 
accelerated away from the photocathode by 
an anode structure, and an extremely fine 
mesh-like grid, which carries a positive 
potential. The electrons pass through it at 
relatively high velocity and strike a second 
mosaic having high secondary emissive 
qualities. 

The base for this second mosaic is ac¬ 
tually a film of glass only 2.5 microns thick. 
It is so thin that it is transparent to electrons 
and the charges which accumulate on the 
front can influence or be influenced by 


electrons from an electron gun at the rear. 
When electrons strike the front of the glass 
screen they create on it an electron image, 
equivalent in density to the visual image on 
the photocathode. The impact of these 
primary electrons causes secondary 
emission, and individual particles of the 
mosaic acquire varying positive charges as 
a result. 

The rear of the glass target is scanned by 
a low velocity electron beam, the electrons 
being slowed down just before they reach 
the rear surface. The beam gives up just 
enough electrons to neutralise the positive 
charges at each point of the mosaic, and the 
remainder of the electrons immediately 
reverse direction and return to a structure 
surrounding the gun. This structure is 
actually a form of electron multiplier which 
greatly amplifies the variations in electron 
current from the target. 

The Image Orthicon combines the out¬ 
standing features of all previous tubes and. 
the result is a tube of high sensitivity and 
small size. The Image Orthicon also puts 
the gun, the mosaic and the image all on the 


In spite ot these disadvantages it has 
found use in industrial and educational 
applications as well as in TV stations, where 
it is useful for presenting captions, films, 
etc. A more recent version of this tube, 
called the Plumbicon, has eliminated a lot 
of the Vidicon problems, and is currently 
finding a wide application, particularly in 
colour cameras. 

The essential basic elements of a vidicon 
camera tube are shown in Fig 8. A standard 
optical lens system focuses an image of the 
scene to be televised on to a “target” 
electrode which consists of a thin layer of 
photoconductive material (usually an¬ 
timony trisulphide or a compound of silver, 
bismuth and caesium). A permanent 
electrical connection is niade to the lens 
side of the target by means of a thin trans¬ 
parent “signal plate” electrode of tin 
oxide. The rear side of the target is scanned 
by a low-velocity electron beam. 

The target material is essentially a 
dielectric whose leakage resistance varies 
from a very high value to a relatively low 
value with increasing incident illumination. 


Fig 6. One of the first 
practical camera 
tubes, the 
Iconoscope. Note 
the angle of the 
electron gun which 
presented both 
optical and 
mechanical problems. 


METALLIC 



same axis and eliminates the need for the 
obliquely mounted neck, as in the 
Iconoscope - and Emitron. It avoids 
problems with trapezium distortion, clears 
the lens mount and makes possible the use 
of a lens turret. 

Another type of tube in common use is the 
Vidicon. This is normally a small tube, 
about 25mm diameter, and is used ex¬ 
tensively where the physically small 
camera and lens with which it can be used 
are of greater importance than some other 
factors. It also has the advantage of low 
first cost and relatively long life. On the 
debit side it suffers from limited definition 
and sensitivity and a tendency under low 
light conditions to retain an image for 
longer than is desirable, giving rise to 
smear on rapidly moving objects. 


Typical values for transverse or front-to- 
rear resistance of a small elemental area 
are 20M for zero illumination and 2M with 
maximum nominal illumination. The lens 
side of the target and the signal plate are 
connected via a resistor (usually around 
50K) to a supply providing some 20 to 45V 
positive with respect to the electron gun 
cathode. The resistor becomes the “video 
load,” across which appears the video 
output signal. 

Because the target layer is very thin, 
leakage in the plane of the layer surfaces is 
negligible compared with transverse 
leakage. As a result the target effectively 
consists of an array of many thousands of 
parallel C-R elements, the “front” con¬ 
nections of each being commoned together 
by the signal plate. The “rear” connections 


PHOTO-CATHODE GLASS MOSAIC 



ACCELERATOR 

GRID 

Fig 7. A simplified drawing of the image orthicon, one of the most popular camera tubes 
currently in use. Note the "in line" construction, which simplifies mechanical and optica! 
design. 
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Plessey Rola Pty Limited 

The Boulevard, Richmond, Vic 3121 


Melbourne 423921 Brisbane 708097 
Sydney 720133 Perth 687111 
Adelaide 422920 
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Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd. VIC.: General Accessories, Gerard & Goodman Pty. Ltd., Radio Parts Pty. Ltd. OLD.: General 
Accessories, The Lawrence & Hanson Electrical Co. (Old) Ltd. S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: General Accessories-, Atkins Carlyle Ltd. 
TAS.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania. N.Z.: Plessey (N.Z.) Limited, Rata St., Henderson, Auckland. AR55 
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are scanned by the electron beam. 

As the electron beam is scanned across 
the rear of the target layer, it in effect 
connects the “rear” end of the target 
elements to the potential of the electron gun 
cathode. This it does by supplying electrons 
to the elemental “capacitors” so that they 
become charged to the target supply 
voltage. 

In the 20ms between successive scans the 
charge on an element tends to leak away 
through its transverse leakage “resistor.” 
The extent to which this occurs will depend 
upon the incident light ie, the picture in¬ 
formation at that particular point on the 
target image. If there is little or no incident 
light, the charge will hardly leak away at 
all, whereas if the element corresponds to a 
bright spot on the image the charge will 
leak away appreciably before it is again 
scanned by the electron beam. 

When each element is re-scanned, the 
number of electrons which will be supplied 
to it by the electron beam in restoring its 
charge will depend upon the amount of 
leakage that has occurred in the inter-scan 
period — and hence upon the average in¬ 
cident light falling on the element during 
that period. Thus current will flow through 
the electron beam, target, video load and 
target supply, whose instantaneous value 
will be proportional to the incident light 
falling on each of the elements being 
scanned; and across the video load will 
appear a corresponding voltage fluctuation 
which becomes the video output signal. The 
latter will be negative-going — ie, bright 
picture areas will produce negative ex¬ 
cursions. 

There is another, quite different, ap¬ 
proach to TV camera design currently 
being developed and, while it is unlikely to 
replace existing devices for some time yet, 
it is well worth considering. One interesting 
aspect of it is that we appear to be coming 
full circle once more; back to some of the 
very first suggestions for a TV system. 

It may be remembered from our 
historical chapter that around 1875 Carey 
proposed a screen or mosaic of photocells 
onto which would be projected, by means of 
a lens, an image of the scene to be trans¬ 
mitted. Each cell was to be coupled to a 
corresponding lamp at the receiving end by 
a separate wire. 

In later years other workers, notably 
Jenkins, actually tried this idea with limited 
success. However, Jenkins used only a 
single circuit between the camera and the 
display screen, Interrogating each cell 
sequentially with a mechanical com¬ 
mutator which ran in step with a similar 
commutator connected to the lamps of the 
display screen. 

A very important aspect of Jenkins’ 
scheme was that each photocell was 
associated with a small capacitor and it 
was, in fact, the energy stored in this 
capacitor which was fed into the system as 
the commutator arm interrogated each 
elemental area. The importance of the 
capacitor was that it allowed the photocell 
to work -r- by charging the capacitor — 
during the whole of the scanning cycle; not 
just for the moment when the commutator 
interrogated it. This resulted in a very 
marked increase in sensitivity. 

Current development is towards a solid 
state version of this scheme, and some units 
are already finding limited application in 
specialised fields. Like Jenkins’ device, 
they consist of a mosaic of photocells, each 
with its own capacitor and connections for 


the external scanning circuitry. 

But there the resemblance ends. Whereas 
Jenkins’ screen was several square feet in 
area, modern integrated circuit technology 
can fit a similar number of cells, and their 
associated capacitors, into a few square 
millimetres. And in place of the clumsy 
mechanical commutator we can now use 
the latest solid state electronic switching 
circuits. 

In the units developed so far, definition 
has been strictly limited. A typical unit by 
RCA (ref “Electronics Australia”, April 
1973, pl6) employed only 1408 elemental 
areas; 32 lines of 44 elements each. This is 
very similar to the standards employed by 
Baird, Jenkins, and others but the 
significant point is that this number of cells 
is now accommodated in an area roughly 
equal to that of an 8mm home movie frame. 

And, whereas the standards of the early 
workers represented the limit of the 
technology as it was then, the present ef¬ 
fort is only the beginning. While, initially, 
there may be difficulty in fabricating units 
with a substantially larger number of 
elements, at least economically, there 
seems little doubt that these problems can 
be overcome. 

The advantages of such au arrangement 
would be many. A much more robust 
construction, long life, minimum sensitivity 
to stray magnetic fields, virtual elimination 


of non-linear scanning problems, and a 
significant saving in space and weight are a 
few that are immediately obvious. 

Now that we have learned something of 
the practical aspects of scanning and 
camera tubes we are in a better position to 
consider typical standards as used in 
modern TV systems. Earlier, we introduced 
the “elemental area” concept. It is im¬ 
portant to retain this concept, even though 
the subsequent discussion may have placed 
more emphasis on “lines” than “areas.” 

The number of lines in a (horizontally 
scanned) picture determines the vertical 
resolution only. Horizontal definition is a 
function of how many transitions from 
black to white can be accommodated in a 
single line. As a rough approximation we 
may consider that, for a square picture, we 
need as many elemental areas per line as 
there are lines in the whole picture. 

As an example, consider Australia’s 625 
line system. Since the picture is wider than it 
is high by the ratio 4:3 we should provide 625 
X 4:3, or about 830, elemental areas in each 
line. Multiplying this by 625 we get 520,000 
elemental areas per picture. 

What governs the number of elemental 
areas which we can provide in one line? In 


simple terms it is a function of how rapidly 
we are able to switch the picture tube 
electron beam on or off representing an 
abrupt transition from black to white. The 
electron beam itself will respond at almost 
any speed we like to nominate, the real 
limitation being the signal we apply to it. 
This in turn, is limited by fiie high 
frequency response, or bandwidth, of the 
entire system. 

In the example just cited we have 520,000 
elemental areas in one picture, which we 
must transmit completely 25 times a 
second. Thus we have to transmit 520,000 x 
25, or about 13 million, elemental areas each 
second. If we consider the extreme case 
where adjacent elemental areas are 
alternately black and white it can be shown 
that we can transmit two elemental areas 
per cycle of video signal. So, to transmit 13 
million elemental areas per second we 
would need to transmit 6.5 million cycles 
per second (6.5 million Hz or 6.5MHz). 

Transmitting a signal of this kind 
presents a number of problems. First we 
have to provide a carrier frequency high 
enough to accommodate such an order of 
modulation, which must be at least several 
times the modulating frequency. This fact, 
plus the space which such a signal must 
occupy, automatically dictates nothing less 
than die VHF bands, from about 50MHz to 
300MHz. Even here spectrum space is 


precious, and every effort is made to reduce 
the needs of the TV transmitter as much as 
possible. 

One trick is to employ a form of single 
sideband transmission (vestigial sideband), 
where as much as possible of one sideband 
is suppressed. Another is to accept some 
compromise between the number of 
elemental areas we would like to transmit 
and the minimum number which will 
noticeably degrade the picture. In the 
Australian system we provide a total 
bandwidth of 7MHz for each TV channel, 
which has also to accommodate the sound 
channel. 

Within this we provide a video bandwidth 
of about 5MHz; a little less than the 
theoretical ideal. However, this order of 
performance is seldom matched by the 
receiver, which would be regarded as quite 
good if its bandwidth extended to 4MHz. 
Nevertheless, the end result from a good 
TV set can be very satisfying if the original 
material is good. 

This covers most aspects of TV trans¬ 
mission and is all we can discuss in this 
chapter. In the next chapter we wiU 
describe the other end of the link, the 
receiver. 
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Fig 8. Illustrating the basic principles of the vidicon and Plumbicon type camera tubes. The 
Plumbicon version is free of the low light level smear problems, mainly due to the use of lead 
oxide as the target material. They are used extensively in colour cameras. 











NEW RH (Radio House) 
RANGE OF MULTIMETERS 


MODEL RH-60 $29.00 Packing & Postage 

$ 1.00 


50,000 Ohms por Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25,2.5,10, 50,250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 -l-62dB. 

Accuracy: DC ^3 p.c., AC 
±4 p.c. (of full scale). 

Batteries: Two 1.5V dry 
cells. Overload protected. 


HANDYMAN" RH150 $11,50 



MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter • ± 1 per cent tem¬ 
perature-stabilised film resistors t Polarity 
changeover switch • Mirror scale • Instructions for 
operation with circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/V). 

AC Volts: 6, 30, 120, 300, 1200 

(10,000/V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 
Resistance: 20K, 200K, 2M, 
20M. 

Decibels: -20 to -hl7, 31, 43, 
51, 63. 

Accuracy: DC ±3 per cent. 
AC ± 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size A A, “Eveready” 
915. 




CHECKED PACKED 
& POSTED $ 12.00 

Pocket-size 3 V 4 ” x 4V^” x IV 4 **. 
Instruction sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5, 10 , 50, 250, 1000 . 

10,000 ohms per volt 
AC Volts: 10 , 50, 250, 500, 1000 . 

DC Clurrent: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: -20db, -f62dB, 0.7KHz. 
Capacitance: .0001, .01, .0025, .25uF 


MODEL RH-20 $15.00 Packing Et Postage 

75c 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, +22 (at AC / lOV) + 20, 
+36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 
Complete with test leads 



MODEL RH-80 $20.00 Packing St Postage 

20,000 Ohms per volt DC. 75c 
10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5,10, 50, 250, 500,1000. 
AC Volts: 10, M, 250, 5()0, 1000. 

DC (Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB + 62dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready'* 915. 

• Overload protected by dual silicon diodes • Double-jewelled ± 2 
per cent meter • cent temperature-stabilised film 

resistors • Mirror scale. 



TAPE RECORDERS A T DISCOUNT PRICES 


Book type Solid State tape recorder, operated by 2 
torch batteries. Mike Records, plays back, erases 
automatically. Size 10’72" x 6%'' x 1 'A". Complete 
with mike a.nd tape $19.75. Post and packing 75c. 

When dosed looks like a book 


SPARE 
REELS 
OF TAPE 
3" REELS. 
225 feet 50c. 

3" REELS 
450 feet 80c. 




Tape Recorder TC-3000 battery operated model with 
mike and remote switch and tape $32.75. With A.C. 
adaptor for 240V operation. $45.00 complete. 
Packed and posted. 


3 V 4 " REELS 
OF TAPE 
200 feet 50c 

300 feet 75c. 

400 feet $1.00 


VOLUME CONIBOt KNOB 
RECORD LKK BUTTON 
FUNCTION KNOB 



HANDLE 

ADAPTOR JACK 
EARPHONE JACK 
REMOTE JACK 
MICROPHONE JACK 


MICROPHONE 

REMOTE SWITCH 



RADIO HOUSE PTY. LTD. 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE STREET SYDNEY. 211-0171 
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Elemeiitary 

Electronics 


Equip your car with 
a burglar alarm 

(Part 2) 

Continuing our burglar alarm description. Besides the additions promised last 
month, we have added a couple more ideas. We have built the unit on a 
printed wiring board and mounted it inside a metal box for greater reliability 
and ease of construction. 



In our series on multivibrators late last 
year, we described them as “very much an 
integral building block in electronics.” We 
are sure most readers will agree — this 
month we are using another! 

Last month, we promised an addition to 
the automotive burglar alarm which was 
described in that issue; a circuit which 
would turn the alarm into a “beep beep 
beep” device instead of a single note. 

A multivibrator provides one of the 
simplest ways to accomplish this. But more 
about that in a moment. Since we described 
the alarm, we have had time to think about 
improvements other than the beeper. One of 
the first was to arrange the circuitry on a 
printed wiring board. 

Note that this does not mean the alarm 
must be built on the board. If you would 
rather not spend money on a printed board 
(they will be priced around two dollars) by 
all means leave it in its orginal form on a 
tagstrip. 

In our minds, however, a printed board 
has several major advantages. First, it is 


was Sin x 2V4in x 2V4in (approx. 12.7cm x 
5.7cm X 5.7cm) and is known as a type 
AMB9. 

On the other hand, use of a printed board 
calls for a small change in components. The 
22(X)uF electrolytic capacitor has been 
changed to 2 only lOOOuF electrolytic types, 
connected in parallel. The change is due 
simply to the difficulty of obtaining the 
2200uF unit in a single ended type, which is 
desirable in order to save space. 

It may be possible to fit a double ended 
type, making it into a single ended type by 
simply bending one pigtail back along the 
body and strapping in place with a turn of 
plastic insulation tape. However, make sure 
that the box you have chosen will ac¬ 
commodate the height of the capacitor. 

Unfortunately, a small “bug” crept into 
the alarm circuit as we published it last 
month. Due to lack of time, we overlooked it 
before our deadline — by which time it was 
too late to change. 

In our first prototype of the alarm, we 
provided an exit time delay of 45 seconds. 


normal time to discharge. And, as it is still 
partially charged after the exit time delay 
has timed out, it is able to bring up the 
alarm. 

And this is exactly what happens. The • 
alarm sounds after the car is left, for as long 
as the 2200uF capacitor continues to 
discharge — and this can be as long as two 
or three minutes. Fairly obviously, this is 
completely unacceptable, even though, 
after the initial sounding, the alarm re-sets 
itself and will behave as it should. 

Naturally, we have taken steps to over¬ 
come this situation — and to incorporate 
these changes on the printed board. We 
solved the problem quite simply. 

All we had to do was to stop the “alarm 
on” capacitor(s) charging until the exit 
time had expired. To do this, we had tp 
disconnect the top of the capacitor(s) from 
the positive rail until the exit time delay had 
completed its cycle. By this time the door 
would be well and truly closed, removing 
the charging path in the negative side of the 
capacitor circuit. 



Our final burglar 
alarm design. The 
major change is the 
addition of a "beep 
beep " function for 
the horn, provided by 
TR4 and TR5 in the 
multivibrator con¬ 
figuration. The 1M 
resistor in TR2 base 
circuit gives 
maximum "alarm 
on" time. Lower 
values will shorten 
this. 


much easier to construct a project on the 
board. Mistakes are nearly impossible 
providing the diagrams are followed 
exactly. A much neater and more compact 
circuit is also one of the advantages. We 
have been able to accommodate the original 
circuit, plus the additions mentioned, on a 
board measuring only 11 x 5.5cm,— the 
original circuit alone on a tagstrip 
measured 16 x 6cm. 

As a bonus, the size of the printed board 
allows it to fit into one of the economical 
aluminium “mini boxes.” The size we chose 


an entry time delay of five seconds, and an 
“alarm on” time of thirty seconds. 

This worked very well — but we had an 
idea some readers would like an “alarm 
on” time of at least a couple of minutes. So 
we modified the original circuit at that point 
to give this order of delay. (As published, 
“alarm on” times of over five minutes are 
possible). 

In doing this, however, we overlooked one 
important point: the “alarm on” storage 
capacitor (2200uF) is fully charged each 
time the door is opened, and will take its 


The most obvious thing was to connect the 
positive side of the capacitors to the emitter 
of the exit delay transistor (TRl). This point 
assumes the positive rail voltage (or close 
to it) only after the delay time has expired. 

We tried this idea and it worked quite 
satisfactorily. The only change in behaviour.- 
is a reduction in exit time. This is now about 
10 seconds; still ample for a person to close 
the door aher setting the alarm switch. 

The circuit has been modified ac¬ 
cordingly, and the printed board designed to 
accommodate the modification. We 
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FUNCTION GENERATOR under $10.00 ???? 

Yes we have a precision waveform generator / voltage 
controlled oscillator on a 14 pin 1C, capable of producing sine, 
square, triangular, sawtooth and pulse waveform of high 
accuracy. 0.001Hz to 1MHz. Sweep Frequency Range 
1000:1, Frequency can be programmed digitally, build your 
own Synthesizer, Siren etc. 

MODULATED 1C FUNCTION GENERATOR KIT 

12 Carrier Frequency Ranges, 6 Modulator Frequency Ranges, 
6 Waveform Ranges, 4 Modulation Waveform Ranges, 
Frequency Range 1Hz to 1.5MHz some capabilities; Tone 
burst generation, simultaneous AM / FM, Phase-shift keyed 
signals (PSK), Frequency sweep and FSK, Internal amplitude 
modulation, Suppressed carrier, etc. We have a complete Kit 
of Parts for building this Generator, incl. case and an assembly 
manual. 5 page description with circuits and 20 Scope traces 
$1.50. 

MITS 150 8-Function Pocket Calculator 

square root key, squaring key, % key, 1 / X key, plus the 4 
standard functions, 8 digit display, full floating or fixed decimal 
out 0-7, memory register which can substitute as a constant, 
low battery Indication. 

Kit $99.50 + $14.93 Sales Tax also available as assembled 
unit with 1 year warranty (incl. parts and labor). 

Other 4 function calculator kits available from $46.50 plus 
15% Sales Tax. 



;• I 


SUPER-LIT 707 

SUPER-LIT 707 (replacement for MAN-1) 

All our DIGITAL CLOCKS and CLOCK KITS use this new 
LED DISPLAY with a typical lifetime of 100 years. Why use 
dangerous high voltage displays with much shorter lifetime 
and all their associated problems when we supply low cost 
LED DISPLAYS. 

Price for 707 DISPLAY: $3.10 + 0.47 Sales Tax. Special Price 
for MOS CLOCK CHIP + DISPLAYS, also complete kits with 
case (4 and 6 digit). 

We also carry SOLID STATE QUARTZ CONTROLLED 
WRIST WATCHES WITH LIQUID CRYSTAL DISPLAY 
CIRCUIT BQARD MATERIAL, PHQTO RESIST, ETCHANT, 
SCREEN PRINTING SUPPLIES Etc. 

Complete catalogue free. 



W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 

MANUFACTURER. IMPORTER & WHOLESALE MERCHANT 

POSTAL ADDRESS: P.O. BOX 147, ST. ALBANS, VICTORIA, AUSTRALIA 3021 



N«w All 
Silicon 

30/SOW PA 
PORTABLE 
AMPLIFIER 

12 16V. two inputs, 5mV and lOOmV. 
Oimensions.aVjin Wx 3V4in H x SV^in D. 15 
onm output. No 7630, U2. For 125, 250, 500 
ohm output. No 763A, $64. For 240V 
operation $33 extra. 

10W PA amplifier similar to above, 4 ohm 
output, 240V operation. No 729D, $45. 
Freight extra. 

CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787. for photo cell 
distributor. No 786. $8 each. Postage 28c 
each. 





R.C.$. COMPLETE 
OOITYOURSELF 
[KITS 

Peak reception. 
Low> price. No ex 
pensive test equip 
ment. Everything 
fits. 1964 RF Trans 
porta 7 

Complete kit —No640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 642 

$46.00 

Postage $1. 

(Write for booklet oh 640 and 642.)_ 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2x lin, 2 req. for stereo. 

LOW IMP input, 2 trans, 672C *^-0® 

Wired ready for use. 672D S8.50 

HIGH IMP, 2 trans. 680C $7.00 

Wired ready for use, 680D $8.50 

HIGH IMP silicon, 3 trans. 682C $8.50 

Wired ready for use, 682D $10 00 

Postage lOc each. Write for gate. 

COILS and IFt 455KHz 

Aerial, RF, Osc and iFs $2.20 

Ferrite aerial $2.50 

No 265 Universal tape Osc coil $6.50 

Postage 10c. Write for details and price. 


ALL PRINTED CIRCUITS 
SINCE 1960 now available 

Clearly coded for easy assembly. Accurate to size. With parts list. Inn 
mediate despatch. 

• Accurately machine printed and etched. 

0 Specials to your drawing. 

0 Phenolic or fibreglass — gold or tin plated, 
o Special manufacturers packs of 10. 

0 Order direct or write for blueprints list, 
e Add 20c postage. 


All printed circuits for EA. R 

available 

LATEST P C's 


& H, ET, Philips and Mullard projects 


831 EA 72/P3 
829 EA 72/T2D 
805 EA 72/P6 
S2.00 ea 


827 ET021 

828 ET023 
830 FA 72/R2 
832 EA 71/A8 


834 ET026 
795 ET025 
$2.50 ea 

835 EA 72/T3 


347 72/GC 
796 71/SA4A 
858 73/ 3C 
860 73/Dl 


836 EA 12 . MX6 861 ET1416 


$2.50 

$2.50 

$2.50 

$1.50 

$3.00 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HIGH 
SENSITIVITY 


RF, mixer, IF power detector. Adjustable aerial coupling with 461 
Dial, knobs, switch pot and whistle filter. Can be altered to 8, 9, 10 or 
llkHz. Complete as illustrated no. 474D, $35 + Freight $1,50. 




low STEREO 

MULLARD 
10 + low RMS 

With output transistor PROTECTION. Frequency 
response 40Hz to 30KHz. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Complete kit of parts. No. 480C $74.00 

Wired and tested, No. 480D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 762D extra $11.50 

Inbuilt BC tuner with w / filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


NEW STEREO MAGNETIC PRE AMP 

Hum free, 5mV input, 250mV out. Size 3in x 
2in X lin. Wired ready for use. No. 762D. 

$12.00. Post 10c. 


NOISE FILTER 

for radio and TV 

No. 27 line filter, 2A $9.00 
No. 29, lOA. No. 29B, 20A 
line filter $35 

No. 30 pulse filter. 2A 

$ 12.00 

No. n aerial filter $M.00 
Order direct. Pack and post $1.00. 


i) 


CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv., out 250mv. Bass and 
treble 20db. 

Part No 722C — $26. 

Part No 722D — $28.Wired ready for use. 
Plus Post 80c. 


NEW BASS BOOST 

4 TRANSI$TOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz, 5dB preamp and main amp 

50Hz, 9dB No. 791D, $11.00. 

30Hz, l4dB Postage 20C. 

WHISTLE FILTERS 

Part No 128, 8 10KC, Top Cut, $4 

Part No 129, lOKC, Notch, $5 
Plus Post 20c. 


LATEST PRINTED CIRCUITS 

Freight $1.50. 

843 72 EASA10 $2.80 

852 72 EA SA9 $2.50 

853 72 EAM12 $2.50 

850 ET034A $2.60 

858 EA73 3c $2.50 

859 ET518 $2.00 

860 EA 73 01 $1.50 

861 ET 416 $3.00 

Plus post 20c. 

DIAL KIT Playmaster 138 $4.50 post 20c. 


R>C*S* 


Order by mail. Cheque or Money Order (add postage) direct to: — 

RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207. 587 3491 
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apologise to any readers who have been 
tearing their hair out trying to find their 
error! 

Apart from these changes the new circuit 
is identical up to TR3, the BC108 used in the 
Darlington pair driving the relay. No longer 
is this part of a Darlington pair, but a switch 
used to turn the multivibrator on and off. 

This is a standard astable multivibrator, 
deliberately unbalanced (to obtain unequal 
times) by the use of different values of 
capacitors in each half. 

Speed control is by a preset pot in one of 
the bias legs. This enables the speed to be 
set anywhere from a fast “bip bip . . .’’to a 
long “beeep . . . beeeep . . .” 

Many other speeds are possible; these 
may be obtained by altering the values of 
bias resistor(s) and pot. Control of the duty 
cycle (on time to off time) is possible by 
changing the capacitors. 

Following the multivibrator, we have a 
single TT801A transistor used as a relay 
driver (TR6). There is no need for a 
Darlington pair in this circuit, as plenty of 
drive is available at the TR6 base. This 
drive is controlled by the multivibrator. 

When TR5 is cut off, TR6 receives ample 
forward bias via R4, TRS’s collector load. 
When TR5 conducts, the collector voltage 
falls to near zero and TR6 receives no 
forward bias. As the multivibrator is chang¬ 
ing backwards and forwards while ever its 
switch (TR3) is turned on, the relay opens 
and closes in sympathy. 

(For a full explanation of how a multi¬ 
vibrator works, refer to our series on 
multivibrators, which commenced in the 
October, 1972 issue). 

So much for the operation of the basic 
alarm and multivibrator circuit. But what 
of the other addition we were talking about? 

This is, quite frankly, an afterthought. 
After the board pattern was completed, and 
the prototype in operation, we started 
thinking about other aspects of automotive 
security. Apart from hubcaps, which are 
very difficult to protect, the most 
vulnerable thing on a car is a roof rack or 
board rack. 

Many people who own sets of racks leave 
them off the car except when they are ac¬ 
tually needed — simply because they are 
afraid of them being '‘knocked off.” So we 
decided to see what we could do about 
protecting roof racks. 

We came up with the circuit in Fig. 4 
This requires only one additional transistor 
and two resistors — and can be mounted on 
a short piece of tagstrip inside the case, 
with only one wire emerging. 

A minor modification to your roof-rack 
set up may be required, but we will explain 
this in a moment. If more than one rack is 
involved (as in the case of board racks) both 
can be protected by connecting them 
together as shown in Fig 4 (b). 

Roof racks are fitted in one of two ways. 
On older cars, where paintwork protection 
is not all that important, they are clamped 
directly into the gutter. In newer cars, to 
protect the paintwork, a piece of plastic 
material is placed between the rack and 
gutter. 

Our protective circuit relies on a con¬ 
nection between the rack and the chassis 
of the car. Where the rack can be bolted 
directly to the chrome gutter this comes 
automatically, but where plastic protectors 
are used some other method will have to be 
found. Just how, we will leave up to the 


reader. 

The rack is then connected via a length of 
wire to the base of a BC108 or similar 
transistor. The BC108, in turn, is connected 
to the supply, via suitable load and bias 
resistors, and to the base of TR3 — the 
multivibrator switch (see Fig 1). 

Now the reason for the connection bet¬ 
ween the rack and car chassis should be 
obvious. While ever the base of the trans¬ 
istor is held at chassis potential via this link, 
the transistor remains off. But as soon as 
the link is broken, the transistor turns on 
hard and the multivibrator switch is also 
turned on. 

The roof rack alarm deliberately by¬ 
passes the delay circuits to make the horn 
start immediately. The reason for this is 
simple — you know that the rack cannot be 


removed with the burglar alarm on, and you 
do not have to gain access to turn anything 
off. So there is no point in giving the thief a 
few more seconds in which to make good his 
escape with your rack. 

^ We are aware that the transistor will stay 
on ■— and so will the horn — but we could not 
warrant an extra re-set circuit for this 
“add-on” section. Once the normal delay 
circuits are bypassed (as we have done) 
they cannot be used to re-set after a certain 
period. 

Construction of the alarm should not 
prove difficult, even for a beginner. Some 
readers may be wary of using printed 
boards — if this is the first time you have 
tried them, the following tips might prove 
an advantage: 

The most likely source of trouble is your 



The wiring diagram from last month's article, modified to overcome the problem discussed 
in the text. If the multivibrator circuit is to be added to this arrangement, it could be most 
conveniently mounted on a second length of terminal strip. 



470uF 


lOOOuF 


DOOR-^— 
SWITCHES 


RACK CIRCUIT 
k (IP USED! 


JR34-4 10QA 


RELAY 


470uF 


The printed wiring board, from the component side. It is reproduced correct size. Note that 
the protective diode for the relay is not shown on the board, being mounted directly on the 
relay. However, its position is not critical. 


MODERN ELECTRONICS 

Resistors, V 2 W 5% 3.5c $3 per 100 

$25 per 1000 2 N3055 $1.50 

$12. per 10. EM 401 diodes 20c $12 per 10 

EM404.25C $1.95 per 10 

EM408 40c $3.50 per 10 OA 91 20 c $1.50 per 10 

2N3638 55c $4.50/ 10 BC107/ 8 / 9 $3 per 10.2 ener 

diodes 400W 3c-36v 48c ea $4.25 per 10 

1C 7400, 01, 02, 03, 04, 05, 06, 07, 08, 10, 20, 30, 40 

80c ea. 

7473, 74 76 $1.35 
7441, 42, 96 $2.20 
7475, 90, 93 $1.70 

Battery clips suit 216 10c 79c/ 10 
Square 9v peak battery 35c $3/10. 

ALL PLUS POST, BUT INCL. TAX (COD 
AVAILABLE) 

MODERN ELECTRONICS 

94 Elizabeth Street, G.P.O. 
MELBOURNE. BOX 5402CC 3000 


SERVICE 

CONVOY INTERNATIONAL 
OFFERS SERVICE ON ALL 
HI-FI EQUIPMENT AT 
SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im¬ 
provement in performance for such a small 
charge. 

COlWOM PTY/LTD 

CNR. PLUNKETT & MACLEAN STS. 
WOOLLOOMOOLOO - 357 2444 OPEN 
THURS NIGHTS & SATURDAY. 
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HAM 

RADIO SUPPLIERS 

MAILORDER 

SPECIALISTS 

323 Elizabeth Street, Melbourne 
(2 doors front Little Lonsdale Street) 


200-H. $12.50 

90u fu«dr«iit mat*?. 
P««k«t siM. 

AC/V: 10V, 50V, lOOV, 

^V. lOOOV (IO.OOOq/V) 

DC/V: SV, 25V, 50V. 250V, 
56ov. 2500V (20,060n/V) 
OC/A: 50^A, 2.5mA, 250mA 
OHM: 60kQ. 6M{} 

lOOpf to .01- 
«F, -001 to -i^F 

Jb: -20db to ♦225> 

AmAM lOV, 50 V, 

120V, lOOOV AG 
A^ W . Hm: 4}'* X 31“ X 


AS-100D/P. 

$34.50 

Hlfh 100,000 
O/Volf Mfititivity 
OM DC 

Mirror icolo. Pro> 

AC/V: 6V. .30V, 120V, 

300V. 600V, 1200V 

(lO.OOO^/V) 

OC/V: 3V, 12V. 60V. 120V, 
300V. 600V. 1200V 

( 10 O. 60 On./V) 

DC/A: 12^A. 6mA, 60mA, 
300mA, I2A 
OHM: 2kQ, 200k{2. 

20M(j, 200MQ 

6k: -20 to *6Zab 

A«6to OuM: 6V, 30V. 

120V, 300y; 600V. 

1200V AC 

': Internal 

71" X 5i” X 




A40DIL OL-64D/P 
MULTIMETER 

20,000 ohms per volt. OC 
volts: 0.025, I. 10, 50, 250, 
500, 1000 (ot 20K O.P.V.), 
5000 (ot I OK o.p.v.;. 
AC volts: 0-10, 50. 250, 
1000 (at 8K O.P.V.}. DC 
currertt: 50uA, ImA, 50 
mA- 500 nfvA, 10 omp%. 
ReststoTKe: 0-4K, 400K, 

4M. 40 megotvn s . OB 

scole minus 20 to plus 36 
dB. Copocitooce: 250 pF to 
0.02uf. Inductonce: 0- 

5000 H. S4xe: 5i x 4-1/6 
X 1 i in. 

Prk« $19.75 

Postoge 30c. 


MODEL Cl 000 
$4.95 

is tho idool low cost 
pockot motor. 

AC veOs: lOV, 50V. 250V 
lOOOV (IOOOq/V) 

DC veHs: lOV. 50V, 250V, 
lOOOV (IOOOq/V) 

OC cerrent: IntA, 100mA 
OHMS: ISOkQ 

Oeeikels: -lOdb to •»^22db 
Orme m ie w s: 4i" x 3i“ x 1 ;* 
4i“ X 3;- X i;“ 


CT-500/P. 

$14.75 

Popwlor, modlvm- 
siio, mirror scoio. 
Ovorlood-Protoctod. 

AC/V: lOV, 50V, 250V, 
5<5CV, lOOOV (l0,000^) n/) 

DC/V: 2.5V, lOV, 50V. 
250V. 500V. 5000V 
|20.000n/V) 

OC/A: 50^A, 5mA. 50mA, 
500mA 

OHM: I2k{), I20k{2. 
I.2MQ, 12M() 

dk: -20db to ♦62db 
A^^tex. slsc: 5i" x 3i" x 


A-10/P 

$5S.OO 

GMnt Motor. 
iHkvilt Monoi 
iniocl^t. ^orlood 


A^V: 2.5V, lOV, 50V, 
250V, 500V. lOOOV 

(IO.OOOq/V) 

DC/V: 0.5V, 2.5V. lOV, 
50V. 250V. 500V, lo6ov 
ot 20.000^y'V 

5000V (lO.OOOjj/V 
DC/A: 50^A, ImA, 50mA. 

250ntA, I A. lOA 
AC/A: 1^ lOA 
0*4tt: Idkn. lOOkjj 
IMq. I00M(} 

dk: -20 to ♦62db 
SiOMl luieerer: Blocking 
oscillotor circuit with 
a 2SAI02 tronsistor 
A-oew. else: 6-2 5“ x 
Tl 5“ X 3-3 5- 


LAFAYEHE HA-600A 
COMMUNICATIONS RECEIVER 
5 BANDS 

BANDA, 150 KHz to 400 KHz; BAND B 550 KHz to I 
i600KHz; BAND C 1.6 AAHz to 4.8 AAHz; BAND D 
4.8 AAHz to 14.6 AAHz; BAND E, 10.5 AAHz to 30 AAHz. 

• Covers Long Wave (Beacon), AAA Broadcast, 
AAarIne, Amateur and Shortwave Band. • Operates 
from 220-240 volts AC and 12 volts DC (negative 
ground). • 12 Transistors, 3 FET's, 8 Diodes, and 2 
Zener Diodes • Two AAechanical Filters for Ex¬ 
ceptional Selectivity. • Regulated Power Supply 
Stabilises Voltage on RF, IF and Oscillator Stages 

• Large Edge I lluminated Slide Rule Dial with "S" 
AAetre. • Continuous Electrical Bandspread' 
Through Entire Tuning Range Calibrated for 
Amateur Bands 80 to 10 metres. • Automatic Series 
Gate Noise Limiter with AGC. 


$229 


1 CA INCLUDING 
SALES TAX 


soldering iron. Unless you are very ex¬ 
perienced you should not, in any cir¬ 
cumstances, use a quick heating type 
soldering iron on printed boards. You run 
the risk of damage to the copper tracks. 
Such irons, while very handy for many jobs, 
have a tendency to overheat and cause the 
glue which bonds the copper to the base to 
give way. Once the track has lifted, it is 
difficult to repair. 

The best type of iron for printed board 
work is one of the low voltage, low wattage 
types with a fairly small tip. The author 
uses a 4V, lOW type with a i^in tip. For this 
type of work, this is close to ideal. 

Because printed boards are usually sold 
with at least a protective coating of flux, 
they are usually easier to solder to than 
tagstrips or matrix pins. Some boards are 
actually coated with a thin layer of solder — 



When contact between rack and car is 
broken, this circuit sounds the horn, it can 
be placed on a tagstrip within the alarm 
case. 

a technique which virtually eliminates dry 
joints. 

Even though the board may be coated 
with flux, it is necessary to use flux cored 
solder — the type normally used for elec¬ 
tronics work. Ordinary stick solder is un¬ 
suitable. 

Remember to observe the correct 
polarity for all components (except, of 
course, resistors). Failure to do this will, at 
best, prevent the alarm from working. At 
worst, it could damage a lot of components. 

Place all resistors on the board first, and 
bend their leads outwards at about 45 
degrees to hold them in place. Then solder 
them in position by placing the end of the 
solder on both the lead and the copper, and 
bringing the iron onto both at the one time. 
You will probably notice an accumulation of 
solder on the iron after a while — this should 
be removed, as it will have had the flux 
burned out of it. A moist kitchen sponge is 
ideal for this purpose — simply wipe the old 
solder away periodically. 

After the resistors, place the zener diodes, 
ordinary diodes and transistors on the 
board, and solder them in the same way. 
Lastly, mount the vertical electrolytics and 
pots. The reason the larger components are 
left until last is simply that they get in the 
way if put in first. 

The old problem of overheating a semi¬ 
conductor component by holding the iron on 
it too long is now largely a thing of the past. 
Modern devices are nowhere near as sensi¬ 
tive to heat, and can usually be soldered 
without use of protective heat shunts. Even 
so, if you do not have much experience 
soldering, it may still be a good idea to use a 
heat shunt on each of the semiconductors 
when soldering into place. Use something 
like an alligator clip, pair of surgical for¬ 
ceps or ordinary needle nose (pointed) 
pliers. 

After completion of the soldering job, 
inspect the copper side of the board to make 
sure that no solder has bridged any of the 
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tracks together. If so, a quick touch with the 
iron and these should be removed. 

No mounting holes have been marked on 
the board. This will be left up to the indivi¬ 
dual — there is plenty of room for mounting 
holes to be drilled in each corner. 

While there is space left in the corner of 
the board for the relay, we feel it would be 
best if the relay was not mounted on the 
board, but on the side of the case, above the 
space on the board. Not only will this allow 
more rigid mounting of the relay, but will 
leave space for a mounting screw un¬ 
derneath. 

The relay should be mounted vertically 
(ie, with the armature in a vertical position) 
for another important reason. When driv¬ 
ing, the car is, from time to time, going to 
hit some bumps and potholes. If the relay 
is a type which is not heavily sprung (ours 
falls into this category) the situation could 
arise where each bump jars the relay 
closed, thus sounding the horn. This could 
be quite embarrasing. 

Depending on the way the relay is 
mounted, heavy braking can be allowed for 
too. Remembering that the armature is 
going to want to go in the same direction the 
car is moving when brakes are applied, 
choose the mounting to make the normally 
off position of the armature farthest for¬ 
ward. This way the horn should not sound 
unless it is supposed to. 

The board can be mounted on four lin 
screws, with nuts either side of the board to 
hold it level and in place. As long as the 
height of the capacitors will allow it, the 
board should be mounted level with the 
flange. This allows any screws in the outer 
case to pass underneath the board without 
fouling it. It also allows the holes for 
potentiometer adjustment to clear the 
flange. 

To make for easy connection to the car 
electrical system, we terminated each of 
the six wires from the alarm (positive, 
negative, door switch connection, roof rack 
connection, and two relay connections) in a 
piece of mains terminal block screwed to 
the outside of the case. This saves fiddling 
around with a lot of connections when in¬ 
stalling the alarm — a screwdriver and the 
job is done! 

Remember to mount the alarm box out of 
sight — and to keep any new wires in¬ 
troduced into the system hidden as well — it 
is usually easy to lift the floor mats and 
place wires underneath. 

When the alarm is completed, check it by 
connecting it to a 12V supply, with a 
light globe and switch simulating the 
courtesy light circuit (as shown as part of 
the main circuit diagram in Fig 1). Place an 
ohm-meter across the relay leads, and 
connect the rack protection circuit (if fit¬ 
ted) to the negative supply. By adjusting the 
various pots (it might be an idea to mark 
the access holes) you should be able to 
obtain the proper delays for proper 
operation. 

As a final check before installation, close 
the simulated courtesy light switch, then 
close the main switch. Release the courtesy 
light switch after, say, five to ten seconds. 
The ohm-meter should read open circuit 
continuously. Then close the courtesy light 
switch again for a couple of seconds. You 
should find that after the delay set by you 
the meter should alternate between open 
and short circuit. Adjustment of the multi¬ 
vibrator pot will give you the speed 
required. 
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'P^^.EIernentary Electronics 
Worth Trying 


Small Parts Drawers 

We all have trouble finding a place for small components, 
particularly those, like resistors and capacitors, which are needed 
in such a wide range of value. What is needed is a storage system 
that will allow them to be conveniently located, but which will also 
stand up to a reasonable amount of use. 

My solution to the problem was to use matchboxes glued 
together. The value of the component is written on the front so that 
it can be located at a glance. When a component is required, the 
drawer portion is pushed from the back. 

I find a unit of four drawers wide by eight drawers high most 
convenient, and it is sturdy enough to carry in my toolbox. 

(Mr C. W. Johnson, 51 Avon St, Leichhardt, 4305.) 

(Note: More than one reader submitted this idea. We have 
published the one we felt was best presented.) 

Desolderlng Braid 

When removing components from printed wiring boards, some 
means of removing the solder froni around the joints is needed. 
One method is to use desoldering braid, available commercially. 
It can also be made quite simply and cheaply. 

Ordinary copper braid, about Vein wide, is readily available 
from electronic supply houses. Cut this into strips about 6in long 
and soak them in a resin-methylated spirit solution for several 
minutes, then take them out and allow them to dry. In use, the 
resin acts as a flux to allow the solder to adhere to the braid. 

(Mr K. Mahlo, Box 43, PO Lyndoch, 5351.) 


Original ideas Wanted 

Many of the contributions submitted to this section have, quite 
obviously, been lifted straight from overseas magazines, to which 
we also subscribe. For obvious reasons, these are not eligible for 
publication. 

However, where a reader has built a project from such a 
source and is thus able to comment on its performance, or suggest 
worthwhile modifications, AND acknowledge the source, we may 
find the article acceptable, depending on its merits. 


Transistor Repair 

It is annoying when a transistor lead breaks off flush with the 
bottom of the transistor, especially to people like myself, whose 
finance is limited. Since one has nothing to lose, the following idea 
is worth trying. 

Select a piece of bare wire, several inches long and of similar 
gauge to the transistor leads. The extra length is needed to help 
make the repair, and can be trimmed off later. To hold the wire use 
a pair of pliers with a rubber band around the handles. (An idea 
from “Ideas Worth Trying.”) 

Put a blob of quick drying glue on the bottom of the transistor, 
over the broken lead, and also on the end of the new lead. A tooth¬ 
pick is handy for applying the glue. 

Leave the glue to become tacky and, while waiting, connect the 
remaining transistor leads, and the new lead, to the appropriate 
terminals of a transistor tester. Use flexible leads with alligator 
clips on each end for this. These are useful devices for other jobs 
also. (It may also be possible to use a multimeter. See “Testing 
Transistors with a Multimeter,” November 1968. Ed.) 

When the glue is tacky, rest the pliers holding the new lead on 
the table, push the new lead into the glue on the transistor, and 
move it around until the meter shows that the new lead is touching 
the end of the broken lead. Hold everything carefully until the glue 
dries. 

To make a stronger job apply Araldite or some similar 
material over the glue. Treat the repaired transistor very care¬ 
fully. Patience is needed, but I have successfully repaired two 
transistors this way. 

(While the long term reliability of such a repair may be doubt¬ 
ful, it could be useful at an experimental level, as the writer 
suggests. Ed.) 

(Mr S. Pratten, Koolewong, Borenore, 2800.) 
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TELEVISION 
TECHNICIANS! 


If this advertisement takes you 
by surprise—you’d better start 
learning about colour now! 


Within just 2 years black and white TV will be super¬ 
seded! With colour will come a huge demand for 
new sets and new people. You can get the basic 
training to get into the industry or if you are in it you 
must get colour tuition now! As an engineer, tech¬ 
nician, serviceman—there’s a whole new profitable 
career for you—if you start learning now! Get expert 
tuition at home, in your own time, with an ICS 
course. (ICS also have courses in Basic and Advan¬ 
ced radio electronics.) But you must start now. 
Send the coupon today. 





POST THIS COUPON TODAY! 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Dept 215,400 Pacific H’way, Crows Nest, N.S.W. 2065. 


Please send me your free 
Radio and Electronics. 

Mr /Mrs /Miss 

brochure on Television, ■ 

Age Address 

■ 


- 1 


. ■■ 

Occupation 

Postcode ... ■ 


Lfiajoia 
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4. Capacitors; 


1. Power 
Rheostats. 


3. Single and 
multi-turn 
Trimming 
Potentiometers, 


2. Carbon composition, 
Metalglaze precision 
film and wirewound 
resistors. 


5. Rotary and Slider 
Potentiometers. 
Single and Stereo. 


6. Ceramic 
Resonators and 
Filters. 


15. Reed Relays. 


7. Scope Soldering 
Irons. 


kVBgngpi 


14. Oil Tight* 
Switches. 


8. A switch for 
every ^ 
application^^ 


11. Magnetic ^ 
Reed Switches. 


13. Solid State 

Time Delay Relays. 


9. Neon 

Indicator Lamps. 


10. Solenoids. 


12. Relays 
A.C.&D.C, 


Quality 
Components 
and Service 


' Only 
the best 
from 
IRHC 


IRH Compononts Pty. Limitod 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 


REPRESENTATIVES 


S.A. 

Hob., Tas. 
Laun., Tas, 
Qld. 

N.S.W. 

Vic. 


Collett & Grant Pty. Ltd. Phone 23 1971. 1 to 15 
W.P. Martin Pty Ltd. Phone 34 2811. 1 to 15 
W.P. Martin Pty. Ltd. Phone 2 2844. 1 to 15 
K.H. Dore & Sons. Phone 2 1391.1 to 15 
Total Electronics. Phone 412 1635. 10-11-13-15 
Total Electronics. Phone 96 2891. 10-11-13-15 


I Please send me catalogues on the products indicated. 
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I NAME:. 

I COMPANY:... 

I ADDRESS:...*.Postcode: 
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CLASSICAL 

RECORDINGS 

Reviewed by Paul Frolich 


Margaret Sutherland— The Young Kabbarli 


SUTHERLAND — THE YOUNG KAB¬ 
BARLI (complete opera). Genty 
Stevens, John McKenzie, Dean Pat¬ 
terson, Carol Kohler; David Gumpilil; 
Didjeridu and 10 instrumental soloists, 
conducted by Patrick Thomas. H.M.V. 
quadraphonic stereo Q40ASD 7569 
(Recorded at Flinders University, 
Adelaide). 

This beautifully-produced record, with a 
sleeve graced by Charles Blackman 
drawings, is truly a landmark in local 
record manufacture. To begin with, it is the 
first complete operatic recording ever 
made here; it is the first complete recor¬ 
ding, anywhere, of an Australian opera; 
and it is the first locally-made 
quadraphonic disc. As for the last, few 
listeners, as yet, possess such equipment; 
but don’t let that deter you: the record 
sounds excellent if played on standard 
stereo equipment and is, if anything, at 
least marginally superior to the general run 
of stereo pressings. 

“The Young Kabbarli”, a one-act opera 
based on an episode in the life of Daisy 
Bates, was composed by veteran Australian 
composer Margaret Sutherland in 1964. It 
had its second production in November 1972, 
as part of the 75th Birthday Celebrations in 
honour of the composer and the present 
recording uses the same cast and per¬ 
formers. The libretto, in my view the work’s 
weakest point, is by Lady Maie Casey; 
anyone who tends to squirm at a show of 
patronising racism would be well advised 
not to read the text, included with the disc. 

I have been one of the fortunates who got 
to know Margaret Sutherland and her music 
a couple of decades ago; I have never 
ceased to admire her, her craftsmanship, 
musicianship and highly personal, precise 
style. All these are well to the fore in the 
score for this opera. As James Murdoch 
points out in his cover-notes, the composer’s 
achievement, while using only ten in¬ 
strumentalists and four singers, is masterly 
and remarkable. 

In fact, if not in name, this is a true 
chamber opera and one of my greatest 
regrets is that the recording cannot make 
the choreography as vividly known to us as 
it does the sound — more especially that of 
the brilliantly played didjeridu which, in¬ 
cidentally, has been surprisingly well 
recorded. 

The singers, particularly mezzo Genty 
Stevens as Daisy Bates, cope with the spare 
score quite admirably and successfully 
convey the work’s limited dramatic con¬ 
tent. Musically, after the composer, prin¬ 
cipal credit must go to conductor Patrick 
Thomas. 


Julian Russell will be overseas for the next 
few months, and in his absence, Classical 
Recordings will be reviewed by Paul Frolich. 


I am aware that this opera presents some 
rather unusual problems in presentation, 
but believe that listeners will find them¬ 
selves richly rewarded if they will con¬ 
centrate on the music which ranges from 
the colourful to the very moving. It is sad to 
realise that, in her long creative life, 
Margaret Sutherland has written no other 
stage work; we must be doubly thankful 
then that E.M.I., with Commonwealth 
assistance, have made this work accessible 
to us and in so splendid a fashion. 

★ ★ ★ 

DEBUSSY — Preludes, Books 1 & 2. Dino 
Ciani, piano. D.G.G. stereo 2530 304 & 
2530 305. 

In fifteen years of reviewing records, this 
is the first time I’ve had an opportunity of 
hearing the whole of the 24 Preludes played 
by one pianist, at one sitting. And I found it 
a very instructive experience. As a rule, one 
hears two or three of the old favourites from 
Book 1 — the “Girl with the Flaxen Hair”, 
“The Sunken Cathedral”, perhaps “Min¬ 
strels”. More rarely, one might hear the 
whole of Book 1 — perhaps in Walter 
Gieseking’s exquisite interpretations. 

The fact of the matter is that, with the 
possible exception of “Ondine” and “Feux 
d’artifice”, the second set of Debussy’s 
Preludes remains almost wholly unknown, 
both to listeners and to the bulk of prac¬ 
tising pianists. This set of recordings — one 
I’m willing to recommend on just about 
every score — goes a long way to explaining 
the puzzling neglect of Book 2. 

Students, later turned into performers, 
are given a certain and very binding 
assessment of Debussy. They are told of 
impressionism as a kind of reaction against 
romanticism, a new art form all on its own. 

A study of Debussy shows that this is a lot 
of nonsense. Impressionism, as it was 
practised by Debussy (and by Delius, 
among others) was an extension of 
romanticism and the Preludes of Book 1 are 
thoroughly romantic pieces of music — 
which, in part, explains their perennial 
appeal to concert pianists. They are much 
beloved by the nodding ladies who remain 
our box-office regulars and they are laden 
with emotion and easy on the mind. 

I do not want to imply that the Preludes of 
Book 1 are shoddy — far from it: whether 
you think of them as romantic or as im¬ 
pressionistic, they are among the greatest 
music in the piano literature. 

However fine these pieces may be, they 
are not, believe me, superior to the rarely 
played ones of Book 2. The second set of 12 is 
less obvious, of less immediate pianistic 
challenge and of less immediate listener- 
appeal. To a degree they are less cunning, 
more easy-going; they include, after all, 
some humourous and satirical pieces which 
almost point towards Satie. For all that, the 


second book of Preludes are by no means 
easily performed and (as Demus proved) 
far from negligible. 

Dino Ciani, a pupil of Cortot’s now in his 
early thirities, is a new-comer to the 
Australian market. His playing of the first 
12 Preludes, while pleasing, is not entirely 
convincing and certainly not to be preferred 
to such classical versions as Gieseking’s. It 
is in the second Book that I found Ciani so 
very persuasive and, probably, superior to 
the few others (such as Kars) who have 
attempted this set. He is helped by an ex¬ 
cellent instrument and beautiful recorded 
sound — but what really matters is the fact 
that we get to hear a Debussy who is quite 
unfamiliar and who, one suspects, has been 
largely ignored by most pianists. A disc of 
exceptional interest. 

★ ★ ★ 

HAYDN •— String Quartets G major, op.54 
No. 1 and C major, op.54 No. 2. Amadeus 
Quartet. D.G.G. stereo 2530 302. 

It is still far from common to have Haydn 
quartets released in Australia and this issue 
is particularly welcome, as neither of these 
works are currently available in any other 
version. There was a good recording of the 
three quartets in opus 54 by the Allegri and 
a far less satisfactory one by the Juilliard 
Quartet, but both of these seem to have been 
deleted some time ago. 

On this occasion, I would have welcomed 
some hint from D.G.G. on when the 
recording was made — strangely, there was 
a previous recording of the G major 
quartet, also by Amadeus, which D.G.G. 
issued over a decade ago. However, both the 
sound and the quality of the playing are 
such that the disc is almost certain to be the 
outcome of a recent recording session. It is 
only some eight months since we heard this 
great ensemble playing Haydn in Sydney 
and their performances on this record are, 
if anything, superior to what I recall of their 
live performances. 

The quartets of opus 54, more properly 
identified as Hob. Ill 57 & 58, probably date 
from 1788 and they are among the most 
generally joyful and affirmative of Haydn’s 
works written during a period when the 
tedium of being a court musician at 
Esterhaz is known to have weighed quite 
heavily. Both quartets, apart from their 
beauty, are remarkable for the attempts at 
musical nonconformity which they contain. 

These are indeed lovely works which one 
gets to hear all too rarely and I venture to 
forecast that we will not hear them to 
greater advantage than is here possible. 

★ . ★ ★ 

GREGORIAN CHANT — Choir of the 
Benedictine Monastery at Maria Ein- 
siedeln. Archiv stereo 25:53 131. 

This disc, the first of a planned series to 
deal with the Gregorian repertoire and its 
several regional conditions, contains four of 
the “Proper” Masses — Christmas, 
Epiphany, Resurrection and Ascension — 
from the 10th-century Index of Einsiedeln, 
the monastery in Switzerland where this 
recording was made. 

Medieval liturgical music is not, of 
course, every listener’s meat and I would 
expect few record collectors to rush this 
disc. For those few, the dedicated few who, 
irrespective of religion and liturgic content, 
really care for old music, this will be a rare 
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CLASSICAL RECORDS 


NATIONAL RADIO SUPPLES 

332 Parramatta Road, Stanmore. NSW 2048 
Phone 56 7398' 


NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

CARBON RESISTORS 

Current type resistors by Philips, IRC, 
Ducon & Morganite in a wide range of 
values from 100 ohms to 10 meg. and 1 
watt. 

$1.50 per 100 Post 30c Extra 

MIXED CONDENSERS 

The condensers are in most popular 
brands and include polyester, paper, mica 
ceramic and electrolytic on values to 
8mfd. 

$1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range of current disc & tube 
ceramic condensers & thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include 
switch pots, standard pots, pre-set etc. 

$1.50 per doz. 

Post 50c extra 

POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors in 
160, 250 and 400 volts working, $3.50 Plus 
50c Post and Packing. 

REGRET SPECIAL VALUES IN 
RESISTORS, POTS, & CONDENSERS 
CANNOT BE SUPPLIED. 

MAGNAVOX WIDE RANGE TWIN 
CONE SPEAKERS 

Son 16ohms VC. Post and packing 65c. 
6WR MK V12 Watts RMS $9.90 
8WR MK V16 Watts RMS $10.75 
lOWR MK V 16 Watts RMS $11.50 
12WR MK V 16 Watts RMS $12.50 
8-30. 30 Watts RMS $17.00 
3TC Tweeters $3.75 
.Philips Dome Tweeter $10.50. 


SPEAKER SPECIAL 
Imported Tesla 10" x 6" 
Speakers 8 ohm imp $6.00 
Post and Packing 65c. 


PHILIPS VALVE & 
PICTURE TUBE 
DATA BOOKS 


Hard covered book of over 500 pages 
covering all modern valves & picture 
tubes. List pice $4.75 — Special $1.75. 



PUYMASe 136 
STEREO AMPLIFIER 

As featured in Dec 72 issue of Eiectronics 
Austraiia 



High fidelity amplifier with an output of 13 
watts R.M.S. per channel, frequency 
response 20Hz to 120kHz, distortion 0.2% 
mag. input equalised to RlAA, bass & 
treble controls, provision for simulated 4 
channel. 

Complete kit of parts including All 
Transistors. $62.00 as above but less 
Fairchild special transistor offer $55.00. 
Reg postage $2.00 extra. 

As an added feature to the 136 amp we 
have added provision for headphones with 
phone jack & switch mounted on front 
panel which is silver anodised with black 
lettering & matching knobs. We have also 
had a special transformer wound for this 
unit with separate 6v winding for indicator 
bezel & with electrostatic shield. 

PARTS FOR ABOVE AMPLIFIER 

Metal work inc. heat sinks $7.50 post 70c. 
Circuit boards set 3 $5.50 post 25c. 
Anodised front panel $3.70 post 25c. 
Power transformer $8.50 post 70c. 


At last a breakthrough in the 
cost Teh- high quality portable 
radio transceivers of the walkie- 
talkie hand-held type. We are 
introducing and offering for sale 
a fully PMG approved tran¬ 
sceiver. 

MIDLAND IWAH 
TRANSCEIVER 

for 27,240 KHz operation with 
switch provision for two addi¬ 
tional channels, tone call signal, 
background noise squelch 
control, battery voltage in¬ 
dicator, steel case with separate 
cover good for five miles 
distance communication under 
average field conditions, with 
penlite cell batteries for ONLY 
$39.95 PER UNIT, FULLY 
GUARANTEED. 

Post & Packing $1.50 extra (reg. 
Post) 


NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS 
AUSTRALIA Complete kit of parts in¬ 

cluding “Garrard” record 
player with auto stop and 
crystal pick-up. Magnavox 
8WR or 6WR wide range 
twin coned speakers. 
(Cabinets not supplied). 
Amplifier only, less 
speakers and player, $32.00. 
$69.50 Post and packing 
$2.50 extra. 




find. As far as anyone can say with cer¬ 
tainty, the music has been skilfully and 
faithfully reconstructed; the singing is 
sonorous and beautiful and it has been 
recorded with fine resonance. 

Listeners who are not thoroughly familiar 
with Gregorian Chant — the examples on 
this disc follow Roman ritual — should be 
warned to take it in small doses for a start, 
otherwise they may be irritated by the (only 
apparent) sameness of the chanting. This is 
a recording no student of musical evolution 
can afford to ignore. 

★ ★ ★ 

SEMPRINI PLAYS SCHUBERT. MEN¬ 
DELSSOHN, MOZART — with the New 
Abbey Light Symphony Orchestra, 
conducted by Vilem Tausky. Columbia 
Studio 2 Stereo 394. 

To announce that “Semprini plays 
Schubert, etc . . .” is a trifle misleading; 
wfiat they ought to say is “Semprini does for 
Schubert, etc . . .” because this recording 
comes as close to musical mayhem as I ever 
want to venture. 

One must presume that Mr Semprini (I’ve 
never heard of him as a concert artist) 
fancies himself as a piano-player and he 
can, indeed, play the piano. As most of the 
gook on this disc is “arranged” by himself, 
the composers named in the heading are 
exonerated, but there seems no reason to 
suspect that he could play any music of 
theirs as music. 

The closest Semprini comes to a straight 
performance is in Mozart’s “Turkish 
March” and that is pretty lamentable. For 
the rest, forget about Mozart, Schubert and 
Mendelssohn and settle down to some fairly 
innocuous Palm Court noises; they have 
been quite excellently recorded. 

★ ★ ★ 

VIENNESE DANCES FROM THE 

BIEDERMEIER PERIOD. Ensemble 
Eduard Melkus. Archiv stereo 2533 134.* 

At times, in the past, Archiv productions 
have seemed just a little twee, but if they 
are going to be of the robust and over¬ 
whelming charm of this one, they’ll yet 
finish up as best-sellers and popular 
favourites. The Biedermeier periocl is the 
time between 1815 and 1848 when the 
Viennese middle-class became eman¬ 
cipated and dived, head-first, into the life of 
pleasure previously reserved to the 
aristocracy. 

Among these pleasures, in addition to 
wine, food and colourful apparel, was public 
dancing and every composer worth his salt 
contributed to the citizens’ explicit 
requirements if he wanted their support in 
more serious endeavours. 

Willingly or otherwise (one suspects the 
former) Beethoven contributed amply in 
this cause and the present disc includes his 
“Modlinger Tanze” of 1819, written for a 
group of itinerant village musicians. These, 
like Banner’s “Hungarian Galopp” of 1835 
and the anonymous “Viennese” Polka from 
Linz of 1920, are quite infectious and 
delightful. 

The most important item on this disc, by 
my lights, is a set of Schubert’s, consisting 
of 5 minuets and 6 trios, written in 1813 and 
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scored for string quartet — yet another of 
the composer’s many works written for the 
delectation of his friends and for domestic 
music-making. With many a foretaste of the 
late quartets, these beautifully constructed 
dances are Schubert at his best and most 
endearing. 

In addition to the works already men¬ 
tioned, there are some brief Schubert 
Landler for violin-duet, a very fine set of 
German Dances by Moscheles, dating from 
1812 and a simply marvellous waltz by 
Michael Pamer who, all unbeknown to me, 
was apparently the true father of the 
Viennese waltz. 

The playing of the ensemble — strings, 
guitar, flutes, oboes, clarinets, etc, in 
various small combinations — is quite as 
exquisite as the music itself; the sound, 
recorded just over a year ago in the Palais 
Schonbrunn in Vienna, is quite excellent. 
This may not be an “important” release, 
but it is the most enjoyable one I’ve heard in 
many months of listening. 

★ ★ ★ 

BERLIOZ — Symphonic Fantastique. 
Vienna Philharmonic Orchestra, con¬ 
ducted by Pierre Monteux. Decca stereo 
SPA 222. 

This re-issue in the “The World of the 
Great Classics” series is, of course, to be 
regarded as being because of Monteux 
rather than Berlioz. Indeed, the “Fan¬ 
tastique” has been recorded so many times 
(a recent Schwann catalogue lists 22 stereo 
versions!) that no one should be anxiously 
looking for more. 

This recording was first issued by RCA 
Victor in 1960 and, Monteux being very 
famous for his Berlioz readings, was 
received with great enthusiasm. On a pre¬ 
war album of 78’s, this conductor had im¬ 
mortalised a superb performance of this 
same work; by the time he made this later 
version, Monteux was 85 years old and had 
lost some of his earlier vigour. At the same 
time, he gained in lyricism and even after 
all these years, I still find this quite an 
exhilarating version of the old war-horse. 

The devious ways by which an old Victor 
classic becomes a Decca release are, of 
course, beyond me. I presume Deccca have 
gone back to the original tape and processed 
afresh ; at any rate, the sound is pretty good 
and does not really betray the age of the 
recording. My only reservation is about the 
booms which occur at several fortissimi; 
these are not very obnoxious, all the same 
and do not spoil one’s enjoyment of a very 
fine recording of historic and musical value. 

★ ★ ★ 

VICTORIA DE LOS ANGELES — Songs by 
Schubert, Brahms, Faure, Debussy, 
Granados, Rodrigo, Montsalvatge, Nin, 
Mompou & Valverde; accompanied by 
Gerald Moore and Gonzalo Soriano. 
H.M.V. Concert Classic stereo SOXLP 
30147. 

On the occasion of this great singer’s 50th 
birthday, E.M.I. give us this welcome 
sampler of some of her most beloved works 
taken from recital discs made between 1961 
and 1967. This is not the kind of record in¬ 
tended to make one conscious of changes in 
the singer’s voice or even in her style — it is 
meant for joyful listening alone, and that it 
guarantees. 

Depending on each listener’s personal 
tastes, some tracks will please more than 


others. Despite a lovely technique and utter 
sensitivity, I have never thought of Victoria 
de los Angeles as much of a lieder singer; 
the five Schubert and Brahms songs are 
indeed fine, but they lack that final con¬ 
viction which a singer of native German can 
bring to them. On the other hand, her Hahn 
— “Le Rossignol de Lilas” — is simply 
exquisite and makes one wish for more of 
this composer’s unfashionable chansons. 

The Faure and Debussy items, also, are 
such as to show this singer’s voice and deep 
understanding to their fullest advantage 
and all these songs further serve to remind 
us of Gerald Moore’s great artistry. It is 
noteworthy that, in a recent interview, he 
again refers to los Angeles as one of his 
three favourite singers. 

Side 2, all in Spanish, is sheer joy in 
music-making. It includes some of the 
greatest favourites such as Rodrigo’s “De 
los alamos vengo” and the glorious Mont¬ 
salvatge lullaby — but, really, they are all 
favourites and flawless. 

The Spanish material is made the more 
interesting in that it also demonstrates the 
art of Soriano, who died about a year ago. 
Though much more restrained than Moore, 
he contributed a great deal to this singer’s 
success, most noticeably perhaps in the 
delightful “Clavelitos” which I’ve come to 
think of as his and the singer’s Theme-tune. 
In the final item_, “Adios Granada”, Vic¬ 
toria de los Angeles accompanies herself on 
the guitar, capably as ever. 

Despite a few minor lapses, as must befall 
any singer at times, listening to this record 
is indeed a great pleasure. 

★ ★ ★ 

C.P.E. BACH: Concerto for flute, strings & 
harpsichord in D minor; J. J. QUANTZ: 
Concerto for flute, strings & continue in 
G major. Abbie de Quant, flute; Am¬ 
sterdam Philharmonic Orchestra, 
conducted by Anton Kersjes. H.M.V. 
stereo OASD 7571. 

Although this is, in every respect, a first- 
rate event, I cannot help wondering how 
long it will be before listeners and record- 
collectors get tired of the endless stream of 
baroque music. 

As it happens, both these concerti are 
good ones and well played — not all of the 
baroque music being released is of so high a 
standard. Even at that, however, they are 
not really unlike a great many other works 
of the period and, to cap it, both have been 
recorded before. 

The C.P.E. Bach concerto, of about 1770, 
is a lovely virtuoso work. The performance 


on this disc is based on Kurt Redel’s recent 
edition and is almost identical with a per¬ 
formance recorded by Redel a few years 
back. The main difference is in the solo 
playing where Miss de Quant delivers a far^ 
more exciting interpretation. 

The Amsterdam Philharmonic, directed 
by Kersjes, play amiably and extremely 
well though, one feels, a little 
phlegmatically for music which can sound 
quite exciting in the right hands. In both the 
Bach and the Quantz concerto, orchestra 
and conductor seem unduly self-effacing, 
certainly so by comparison with the 
brilliant and ebullient flautists. As far as I 
am concerned, a little restraint is certainly 
preferable to excessive showiness and I am 
quite happy with these performances — but 
I know that some others will not feel as I do. 
The recorded sound and balance are ad¬ 
mirable and the disc is a fine one in every 
important respect. 

★ ★ ★ 

MUSIC FROM WALT DISNEY’S FAN¬ 
TASIA — BACH: Toccata & Fugue D 
minor — Kingsway Symphony Or¬ 
chestra, conductor & arranger 
Camarata; DUKAS: The Sorcerer’s 
Apprentice — London Philharmonic 
Orchestra, conductor Bernard Herr¬ 
mann; MUSSORGSKY: Night on the 
Bare Mountain — London Symphony 
Orchestra, conductor & arranger 
Leopold Stokowski; PONCHIELLI: 
Dance of the Hours — London Festival 
Orchestra, conductor Stanley Black. 
Decca stereo PFS 4260. 

Just after the war, when music was one of 
many scarce commodities, “Fantasia” 
burst upon us with terrific impact and many 
a teenager of the forties was initiated into 
“serious” music by this film. It all seems a 
little odd in retrospect — even then, a few of 
us protested against Stokowski’s way of 
popularising “good” music — but nostalgia 
will have its way and I certainly would not 
claim that this disc is at all objectionable or, 
by current standards, even in particularly 
poor taste. 

Camarata’s orchestral version of the 
organ Toccata & Fugue differs by very little 
from the well-remembered one of Stokowski 
— this and the rest of it sounds just as it 
should. The important thing is that it all 
sounds a great deal better than it did on the 
soundtrack. Decca’s “Phase Four” is truly 
brilliant and very exciting and nowadays 
every one of us has, I think, far better 
reproduction facilities than were available 
to a movie-house a quarter of a century ago. 

At any rate, this is good fun, well played 
and a marvellous hi-fi demo item. 


WAYNE COMMUNICATIONS PTY. LTD. 

757 GLENFERRIE 

RD., HAWTHORN. 3122. PH. 81 2818. 

INTEGRATED CIRCUITS 

SN7490 

SI.80 ea 

2N3819Fet 85cea. 

MPF121 S1.50ea. 

SN7441AN 

S2.50ea. 

T.I.S.88 S1.20ea. 

SN7475N 

SI.80 ea. 

LM380 2 Watt Audio 1C, 8 volt to 22 volt Rail. 50K 

SN7400N 

75c ea. 

ohm input impedance, short circuit & overload 

SN7410N 

75c ea. 

protection. S2.85 ea., p p 10c. 

SN7430N 

75C ea. 

Transistors, numerous Diodes, Capacitors, 

SN7440N 

75c ea. 

Resistors. Pgst 30c. 

SN7472N 

S1.75ea. 

New Cracked Carbon Resistors, UW & ’^W 5', 

SN7473N 

S2.00 ea. 

Full range 5c each. 

SN7447N 

S2.60 ea. 

2 Metre Convertor Kit 

L/\A709OP AMP 

SI.20 ea. 

A kit that really works; no neutralisation 

LM305 Pos Reg 

S3.80 ea. 

necessary; Frequency range: 144 to 146 MHz or 

LM304 Neg Reg 

S4.90 ea. 

146 to 148 MHz. IF-Frequency: 28 to 30 MHz 

TIL 209 L.E.D. 

80c ea. 

Sensitivity; luV for 8db S N. Noise Figure: 2db 

Postage on I C'slOcea. 

TRANSISTORS 

2N3055 

BC109 

SI.60 ea. 

type. Power Supply: 10 to 16 Volts at 25mA. 
Double sided P C. Board Mil. spec, components 2 

60c ea. 

RF stages (TIS88), Mixer (MPF121), Oscillator 

BC 108 

50c ea. 

(2N3819). Kit comes complete with all com 

BC107 

50c ea. 

ponents, drilled Glass Epoxi P C. Board and 

2 N 3568 

75c ea. 

Instructions. Price Less Crystal S17.75. Crystal 

2 N 3866 

S1.50ea. 

S5.50. 
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INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD. 
P.O. BOX 205, CHELTENHAM. VIC. 3192 


I nteBdy(m 


SMALL PRICE (UNbER$fOO) 
AND TOP QLIALIW TOQ! 


FtO*TE:i— STEREO AMPLIFIER 


Australian Hi-Fi 
said “It is a de¬ 
light to report on 
the Rotel 210 which impressed us 
no end for quality and perform¬ 
ance. It is stylish, well-con¬ 
structed and performs more than 
adequately”. 

The 210 is a solid state 20 tran¬ 
sistor, 30 watt pre-main amplifier 
with tape recorder output. 8 watts 


RMS channel at 8 
ohms. Harmonic 
distortion less 
than 0.5% at rated output. As 
“Australian Hi-Fi” said, “Rotel 210 
gives an effortless clean sound”. 
If you want to hear performance 
regardless of figures, hear the 
best value for money amplifier 
ever to hit the Australian market 
—Rotel 210! 


Available from: N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221 
Telephone:541464 

Q’LD Stereo Supplies, 95 Turbot St., Brisbane 400Q 
Telephone: 21 3623 

SJ^. Challenge Hi-Fi Stereo, 6 Gays Arcade, Adelaide 5000 
Telephone: 23 2203 

TAS Audio Services, 72 Wilson St., Burnie 7320 
Telephone: 31 2300 

VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121 
Telephone: 42 3762 

WJL. Albert TV & Hi-Fi. 282 Hay St., Perth 6000 
Telephone: 21 5004 


Sole Australian distributors: 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional Records 


THE EVERLASTIN’ LIVING JESUS 
MUSIC CONCERT. Stereo, Maranatha 
Music HS 777/ 1. (From S. John Bacon 
Publishing Co, 119 Burwood Rd, Bur- 
wood Vic 3125.) 

I gather from the jacket that this is a 
presentation by a youth group connected 
with Maranatha Music in Costa Mesa 
California, who seek to present the Gospel 
message by means of their music. The 
purchaser of the record is invited to respond 
if they would like a concert arranged in 
their area. 

The lyrics in the album are printed in 
large type across the centre of file double 
fold album and, in the sentiments ex¬ 
pressed, are traditionally evangelical. But, 
while Moody, Sankey and Alexander would 
have been at home with the words, they 
would have been less at home with the 
musical style. It is by youth for youth and, 
while it is fairly restrained I was content to 
listen to it once only. But then, as a wrinkly, 
I’m not in the target audience! 

The track titles: Little Country Church — 
In Jesus’ Name — Something More — Two 
Roads — Holy, Holy, Holy — The Shepherd 

— Jesus — Behold I Stand At The Door — If 
You Will Believe — Marantha — For Those 
Tears. 

You like guitars? Rock format? Mod 
vocal style? Youth Group arrangements? 
Evangelical lyrics? Then this one would be 
for you. (W.N.W.) 

★ ★ ★ 

BACH SPECTACULAR. Phase 4 Stereo 
Concert series; Camarata conducting 
the Kingsway Symphony Orchestra and 
Chorus. Leslie Pearson, organ. Decca 
PFS-4261. 

Transcribed by Camarata and performed 
with the abovenamed orchestra and chorus, 
this album provides thoroughly enjoyable 
listening. To be sure, the selections have 
been heard over and over but that didn’t 
prevent me from reacting warmly to this 
latest release. There are six tracks in all, 
each one the subject of an individual jacket 
note: Toccata and Fugue in D Minor — 
Jesu, Joy Of Man’s Desiring — Ave Maria 

— Brandenburg Concerto No. 2: Allegro 
Assai — St Matthew’s Passion: Final 
Chorus — Air From Suite No 3 in D Major — 
“Sleepers Awake” — Magnificat: Final 
Chorus. 

Recorded using Decca’s Phase 4 
technology, the sound ranges from delicate 
to massive but it is always clean and free 
from distortion. Because of its content and 
its likely appeal to the particular listener 


group, I have included this one in the 
devotional section. I recommend it to you. 
(W.N.W.) 

★ ★ ★ 

BORN YESTERDAY, The New Folk. 
Stereo, no separate brand, no number. 
(From S. John Bacon Publishing Co, 119 
Burwood Rd, Burwood, Vic 3125). 

According to the accompanying 
literature, there are two “New Folk” 
groups, one doing the eastern campus 
circuit, the other the western, but each 


A CLASSICAL SHOWCASE. Golden Hour 
presents. Alshire stereo GH804. 
Distributed in Australia by Radio 
Corporation Pty Ltd. 

That recent television commercial 
showing a bird in flight and then fading to a 
shot of a climbing airliner has certainly 
done much to popularise “Morning Mood” 
from the Peer Gynt Suite. This is just one 
reason why this “Golden Hour” presen¬ 
tation is sure to sell well. As the name 
implies, it lasts for just over an hour 
making it good value. The first half is 
devoted to tunes from the Peer Gynt suite, 
played by the Hamburg Staatsoper Or¬ 
chestra. 

Side Two features Dukas’ “Sorcerer’s 
Apprentice” and Ravel’s “Bolera” played 
by the London Philharmonic Orchestra. 
Manuel de Falla’s “Ritual Fire Dance” 
played by the Nord Deutsches Symphony 
Orchestra concludes the album. Sound 
quality throughout the album is very good 
and surface noise was low. Needless to say, 
the performances left little to be desired. 
(L.D.S.) 

★ ★ ★ 

GUITAR SPECTACULAR. Lennie Hut¬ 
chinson Live EMI Stereo SOELP 299. 

There is something for everyone in this 
very pleasing local recording from EMI. 
The featured artist hails from New Zealand 
and, with an extremely competent backing 
group, swings his way through fifteen hits 
ranging from Guitar Boogie to Edelweiss. 

Other titles include; Forty miles of bad 
road — Tea for Two — Lara’s Theme — If I 
were a rich man — Tzena Tzena Tzena — 
More — The girl from Ipanema — Never on 
Sunday — Theme from Zorba the Greek. 


concentrating on propagating the Gospel 
message through their music. The per¬ 
sonnel change according to college course 
demands but the message and the standard 
of presentation remains constant. 

And the standard is very high indeed, as 
evidenced by a study of their sound here and 
by the fact that the present disc carries a 
“Billboard” special merit gold sticker. 

What is presented is a varied Gospel 
concert program which contains elements 
of jazz, folk, folk rock, Brazilian and what is 
referred to in the notes as “baroque 
madrigal.” Musically it is well done and 
very well recorded, with loads of stereo 
separation. Overall, the emphasis is on the 
music rather than the lyrics. I doubt that 
the titles will mean a great deal to you but 
here they are anyway: 

Jordan’s River — Love Comes Down — 
Blues To Sandi — Come The Day — Come 
With Me — Let’s Get Together — Help Me 
Change The World — Redeemed — Windy, 
Never My Love — He’s Everything To Me — 
Born Yesterday. 

As you will have gathered, the material is 
aimed squarely at the campus age group 
and it is to this group it will have its major 
appeal. But, by any standards, fiie New 
Folk must be judged as good at their 
thing . . . very good! (W.N.W.) 


The other personnel involved are Ned 
Sutherland, rhythm guitar; Doug 
Gallacher, drums; Darcy Wright, bass; 
Milton Saunders, Piano and organ. 

This would make an ideal party record, 
with a variety of tempos ideal for dancing, 
or as a pleasant background sound. With an 
impeccable recording quality, it was a 
pleasure to review. (N.J.M.) 

★ ★ ★ 

HEAR AND NOW. Ferrante and Teicher, 
with orchestra conducted by Arnold 
Eidus. Stereo, United Artists (Festival) 
UAL-34801. 

From the left and right-hand positions 
on the stereo sound stage, Ferrante and 
Teicher swap the lead role against a 
predominantly string orchestral backdrop. 
Why did I keep thinking, as I listened, of 
Liberace and the 101 String orchestra? But 
it’s all very tuneful: American Pie — The 
First Time I Saw Your Face — Lean On Me 
— Diary — Tranquillo — I Don’t Know How 
To Love Him— Song Sung Blue — Day By 
Day — Everything You’ve Always Wanted 
To Know — Candy Man — Oh To Be 
Young Again — Go Away Little Girl. 

The quality is very clean and the stereo 
spread is used to the full, particularly in 
“Everything You Wanted To Know”. 
Pleasant tuneful sound. (W.N.W.) 

★ ★ ★ 

HAWAIIAN DANCE PARTY 2. Jim Jen¬ 
sen’s Hawaiians. W & G stereo 
25 5/ 5581. 

Apparently, Jim Jensen’s Hawaiians are 
a local group, for the disc was produced in 
Melbourne. Which just goes to show that 
you don’t have to be Polynesian to turn out 
the idyllic music of the islands. 

The disc is all instrumental with 
traditional arrangements, although an 



Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), Leo 
Simpson (L.D.S.), Gil Wahlquist (G.W.), and Norman Marks (N.J.M.). 
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electric organ does provide a small departure from the instrument 
line-up of a Hawaiian music combo. The music is eminently listenable 
throu^out the disc and is ideal for setting a relaxing mood on the 
weekends. &und quality is average and my sample was not entirely 
free of surface crackles. 

Twelve tunes are featured: Malahine Mele — White Ginger- 
blossoms — Goodbye Hawaii — Moon of Manakoora — Harbour Lights 
— Hula Time — My Tane — Adventures in Paradise — Pagan Love 
Song — My Isle Of Golden Dreams — Tiny Bubbles — Hula Blues. 
(L.D.S.) 

★ ★ ★ 

BEAUTIFUL SUNDAY. Duo Moreno Live at Villa Borghese. W & G 
stereo 2/ 25/ 5592. 2-record set. 

Villa Borghese is a flash restaurant set on a farm in the foothills of 
the Dandenongs near Melbourne. And Duo Moreno is the Italian duo 
who provide the lively dance music. Cesare and Sandro 
Moreno are asiively and listenable a dance combo you could find in 
any high class restaurant anywhere around the world. If the food is as 
good as the music, they must do a roaring trade. 

Sound quality is generally very good but some low frequency 
rumble may be noticeable on some tracks on a system with extended 
bass response. If you want to sample it, try side one. 

Some of the tracks featured on the four sides are; Sha La La La — 
You’re Such A Good Looking Woman — The Song Of My Life — 
Castaschock — Ten Guitars — Aquarius — Let The Sunshine In — 
Beautiful Sunday — Cha Cha En Paris. (L.D.S.) 

★ ★ ★ 

BANJO SPECTACULAR. Ron Carson. Stereo, EMI Series 299, 
SOELP-9950. 

In this performance, recorded before an obviously appreciative club 
audience, Ron Carson teams with Jack Allan on piano, Darcy Wright 
on bass, Barry Stewart on drums and Clair Bail on clarinet and tenor 
sax. It’s all very bright and happy with the audience chiming in occa¬ 
sionally and shouting encouragement during the breaks. 

And with old chestnuts like these, what else could you expect? 
Cabaret — A Four Leaf (Hover — Bye Bye Blackbird — Carolina In 
The Morning — Swanee — Peg O’ My Heart — Bye Bye Blues — Toot 
Toot Tootsie — To Old Shanty Town — Side By Side — Shine On Har¬ 
vest Moon — Marne — It Had To Be You — Have Na^la. 

Live performance or not, the recording is good with plenty of stereo 
spread and the jazz format should have its own appeal. But, if you’re 
allergic to continuous banjo you’d better listen to a couple of tracks 
before you put your money on the counter. (W.N.W.) 

★ ★ ★ 

PM GETTING SENTIMENTAL OVER YOU. Tommy Dorsey and His 
orchestra, with Frank Sinatra. RCA Camden CXS 9027. Two record 
set $5.25. 

A very boyish Frank Sinatra is depicted on the jacket of this album 
of hits from the thirties and forties, together with the Dorsey vocal 
group, the Pied Pipers. 

Considering the age of the masters used in making these records, 
the ©igineers have done a worthwhile job. Nineteen tracks, together 
with the date of the original recording and the playing time, are listed. 
They include: I’m getting sentimental over you— Ill never smile 
again — Sleepy Lagoon — At sundown — Song of India — Tea for Two 
— Stardust — Quiet Please — Boogie Woogie — Royal Garden Blues — 
Opus I. 

This was an album I enjoyed reviewing and if you can remember the 
heyday of the big bands, youll enjoy it too. (N.J.M.) 

★ ★ ★ 

50 HAPPY YEARS OF DISNEY FAVOURITES. Disneyland Stereo 
TVSS II EMI Release. 

Twenty soundtrack favourites from such Disney films as Pinocchio 
— Snow White — Peter Pan — Jungle Book — Song of the South — 
Cinderella — Alice in Wonderland — Mary Poppins —Bambi — Winnie 
the Poo — Lady and the Tramp — Bedknobs And Broomsticks and The 
Three Little Pigs, make up the content of this record. It would be a 
good reminder for those of us that remember some of the earlier 
Disney epics as well as a good singalong record for the loUypop set. 

Set sound quality is variable with a remarkable lack of treble but 
those with pleasant memories of Disney films will forgive this. 
(N.J.M.) 
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NEW ASTOUNDING MATERIAL 

^TDK. 

“MAtNEIITE” 


• THE CASSETTE DESIGNED EXPRESSLY FOR 
PURE SOUND 

Performance data show ED superiority, but Your Ears also tell 
the difference of ED Cassettes. There is linearity of frequency 

response from low to 
high frequency range. 
No need for Cro 
selector to correct for 
excessive high 
response and low 
frequency drop off. 
Any good recorder can 
now' give balanced 
high fidelity record¬ 
ings. 


• THE IDEAL CASSETTE FOR NORMAL BIAS 

The bias required is normal, that is the target for any magnetic 
tape. ED is the dynamic tape which suits almost every cassette 
recorder. No necessity 
for special bias set¬ 
tings. The superior 
performance of ED is 
achieved by the 
highest and even the 
lowest priced 
recorders. 




• THE MATERIAL IS PURE-BLACK 
MAGNETITE 

TDK research has brought magnetite to cassettes for the first 
time. TDK Electronics Co, Ltd is a pioneer in the field of 
electromagnetics, and has now achieved the stabilisation of 
Magnetite materia! for recording tapes for the first time. 


Cofwou International Pty Ltd 

Corner Plunkett &■ Maclean Sts, VVoolloomooloo 
2011. SYDNEY. Telephone (02) 357-2444 
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WINGS. Michel Colombier. A & M stereo SAML 934185. 

Anybody who has heard of “Wings” will probably connect it with 
Paul McCartney but this album has no connection with him. Instead, it 
is the brainchild of Michel Colombier. And I mean brainchild. Michel 
Colombier is one of France’s premier composer-arranger-musicians 
and the musical experience he has put together on this disc has to be 
heard to be believed. It is really incredible. 

It is difficult to catalogue this album. It is really a combination of 
pop and classical, jazz and folk. Some of it is like “Love 200” by Peter 
Skulthorpe. Its emotional effects are no less easy to describe. 

Imagine music that takes you by the scruff of thp neck and wraps 
you around a telegraph pole. Music with a massive impact. Drive. 
Emotion. Power. That’s what it’s like. Some of it is almost Wagnerian 
in scale. Tremendous. 

And range. It ranges from strangely oriental to naked rage and back 
to fair beauty. Not to be listened to everyday but just every so often. 
Pop musicians will undoubtedly try to imitate it but will inevitably 
produce a mass of mediocrity instead. Some will hate it. Many will say 
it’s too heavy. I’m not even sure I like it myself. 

The performers are a line-up of musicians from the Paris Opera and 
Opera Comique of Paris Symphony orchestras, Lani Hall, recently of 
Brasil ’66, Vermettya Royster, lead singer of “Sisters Love” (A & M 
records), Paul Williams, Bill Medley, razor voiced singer of 
Righteous Brothers fame plus a 25 piece pop orchestra and chorus. 
Sound quality is at times shattering. Unreal. 

Coming down to earth, there is some tape hiss. If you want to sample 
it, listen to the instrumental “Pourquoi Pas?” and any of the songs. 
The words are in the album. (L.D.S.) 

★ ★ ★ 


REMEMBER WHEN. Nostalgia Sampler. MCA Astor MCAS-002 
(Stereo???). 


If you can remember Bobby Breen and his “Rainbow On The 
River”, then you’re in the target audience for this “nostalgia sam¬ 
pler”. It’s very old material dubbed on to a so-called stereo LP and it 
sounds as one would expect: very little surface noise, but very little 
treble eitlier and musically stilted. But these were notable per¬ 
formances in their day and, apart from their nostalgic interest, they 
could provide an interesting conversation piece: 


Rainbow On The River (Bobby Breen) — Over The Rainbow (Judy 
Garland) — Falling In Love Again (Marlene Dietrich) — Marta 
Rambling Rose (Arthur Tracy) — Let Me Sing And I’m Happy (A1 
Jolson) — Now’s The Time To Fall In Love (Eddie Canbr) — Where 
The Blue Of The Night (Bing Crosby) — Thanks For The Memory 
(Bob Hope, Shirley Ross) — Whiffenpoof Song (Rudy Vallee) — Inka 
Dinka Do (Jimmy Durante) — Girl On The Police Gazette (Dick 
Powell) — The Philosophy Of W. C. Fields. ; 


Feeling nostalgic? Well, MCA / Astor have tempted you. (W.N.W.) 


Switched on Classics _ 

THE CLASSICAL SYNTHESISER, Great composers interpreted by 
the Moog Synthesiser. Interfusion (Festival) Harlequin Series 
stereo ITFL-1009. 

If you liked “Switched-on Bach”—and most people certainly did — 
you could hardly fail to enjoy this new Interfusion release. Recorded on 
the RPM label in South Africa, the whole thing was performed by Mike 
Hankinson on a standard VCS3 synthesiser, using only a four-track 
recorder. But what a job has been done with these limited facilities! 

Before reading the notes, I fed the disc into a quadraphonic set up, to 
be greeted by the most convincing and entertaining surround sound. 
Reference to the notes revealed later that the producers were well 
aware of its 4-channel potential. 

It is Moog sound but modulated deliberately to relate to the items 
presented: Toccata and Fugue in D Minor (J. S. Bach) — Variations 
“Mein Junges Lebe hat ein End” (Sweelinck) — Sonata in D Major 
(Scarlatti) — Sonata Rondo (Muzio Element) — (Doncerto in A Minor 
(J. S. Bach) — Eine Kleine Nachtmusik (Mozart) — Italian Cbncerto 
(J. S. Bach) — Moonlight Sonata (Beethoven). 

Cliestnuts? Maybe, but their very familiarity will make you ap¬ 
preciate all the more the totally new sound which Mike Hankinson 
wins from his synthesiser. I have no hesitation in recommending this 
one. (W.N.W.) 


introducing 

B&W DM4 


MINIATURE MONITOR 
SPEAKER 

. the DM4 is a high 
performance ioudspeaker 
and certainly one which we 
can warmly recommend." 

See Electronics Aust, June 1973, page 99 
ONLY21"Hx10"Dx10"W = 1.2cu.ft. 



Throughout the world, both in the home and in the professional studio there is 
an established need for a small monitor loudspeaker designed and built to the 
highest possible standard. 

We released the DM4 at the International Audio Fair October 1972 in the firm 
belief that the design alms have been achieved and from extensive com¬ 
parison with other systems currerttly available we believe the DM4 may well 
out perform competitive loudspeaker systems of three times the size and 
twice the price. 

The success of the DM! provided our design team with obvious enthusiasm to 
translate and extend the DM1 design and take advantage of new materials 
and improved design and measuring facilities which were not available some 
four years ago. To site a single example, the mid-range harmonic distortion 
(overtones) on the prototype DM4s was so low that an additional laboratory 
instrument only introduced by Messrs Bruel 8. Kjoer some twelve months ago 
was purchased to finalise the design of the Bass / Mid-range unit. This in¬ 
strument type 2010 costs some Two Thousand Pounds and was used to finally 
determine the contour of the cone on the DW200/4. Without these measuring 
facilities, production to the final standard would not have been possible. 

The loudspeaker designer has but one goal and that is to produce a system 
which approaches closer than previous designs.to recreating the original 
sound in the home or studio, and the design brief laid down for the DM4 set 
five areas of improvement which should be investigated. 

(1) Even greater mid-frequency linearity. 

(2) Twice the acoustical output for an equivalent distortion factor. 

(3) Three times the output from 30Hz to 60Hz provided by the DM1. 

(4) Increased sensitivity or, expressed In different terms, the requirement of 
a less powerful amplifier to give an equivalent volume of sound. 

(5) Increased power handling capacity to conform with higher powered 
amplifiers now In use. 

$360 per pair with BMK 
Frequency graphs 

Available from Convoy Techno Centre Cnr 
Plunkett & Maclean Sts, Sound Spectrum 33 
Regents Arcade Adelaide, Arena Distributors 
196 Adelaide Terrace Perth. 

SOLE AUSTRALIAN AGENTS 


Internationai Pty Ltd 

Corner Plunkett & Maclean Sts, Woolloomooloo 
2011. SYDNEY Telephone (02) 357-2444 
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"Electronics pnys we!. 
But hw do I ^ into 

Collier Macmillan Schools will 
switch you onto a great career. 

Maybe you’ve always leaned towards a career 
in Electronics. You know the rewards are high. 

But you’ve never known how to go about it— 
where to get the specialized knowledge and 
expert qualifications necessary. Our Home Study 
Programmes can give you the sort of skills 
that are so much In demand these days—in 
electronics or dozens of other fields. 

If you’re willing to spend a few hours of your 
leisure time in return for a successful, highly 
paid future, Collier Macmillan Schools can help you. 

Why not send the coupon now for more details 
ofour courses. There’s no obligation and 
no representative will call on you. 

Send the coupon. It could be your y 

first step towards a brighter future. / 

Collier Macmillan Schools 



Incorporating British Institute of Careers and British Institute of Engineering Technology. 

Australia: College House, 113 Pacific H’way, 

North Sydney, NSW 2060. 

New Zealand: 46 New North Road, Auckland C3. 


List of Courses available: 


Electronics, Radio & TV 
Introductory 
Electronics 
Introductory Radio 
Radio Operation 
Radio & 

Electronics 
Radio Servicing, 
Maintenance & 
Repairs 

Electronic & Radio 
Engineering 
Principles of 
Electronics 
Computer Electronics 
Television Servicing 
Colour TV Receiver 
Servicing 
Transistors 
Communications 
Broadcast Operators 
Certificate 
Amateur Operators 
Certificate 
Aircraft Electronics 
Telecommunication 
Technicians 
Telephony 
Management 
Techniques 
Introduction to 
Computer 
Programming 
Automatic Control 
Electronic Data 
Processing 
Network Planning 
Numerical Control 
of Machine Tools 


Operational Research 
Personnel 
Management 
Advanced 
Management 
Production 
Management 
Production Eng’g 
Advanced Prod. 

Eng'g 

Works Management 
Foremanship 
Quantity Surveying 
Materials Handling 
Marketing 
Marketing 
Marketing 
Management 
Sales Management 
Miscellaneous 
Tech’l 

Natural & Synth. 

Rubber 

Petroleum 

Technology 

Plastics 

General Education 
Uni. of London G.C.E. 
English Language 
Mathematics 
Improve Your English 
General Education 
Foreign Languages 
Writing 
Fiction 
Articles 
Writing for 
Children 
Reporting 


Post this coupon TODAY. 


Practical Arts 
Practical 
Photography 
Art 

Music. Piano, Guitar 
Mechanical 
Engineering 
Diesel Engines 
Maint’ce 
General Mech. 

Eng’g 

Advanced Mech. 

Eng’g 

Maintenance 

Eng’g 

Boiler Insp. & 
Operation 
Welding 

Eng’g Metallurgy 
Refrig. Serv. & 

Maint. 

Miscell. Professional 
Council of Eng’g 
Inst’s (C.E.I.) 
Examinations 
Aust. Inst, of Travel 
(A.I.T.) Exams. 

Aust. Chamber of 
Ship’g Examinations 
Inst, of Automotive 
Mechanical Eng’rs 
Soc’y of Engineers— 
Civil—Mech.— 
Elec.—(A.M.S.E.) 
Exams 

2nd Class M.O.T. 
(Mar.) 

Electrical Eng’g 
Gen. Electrical Eng’g 


Elec. Instal. & Wiring 
Advanced Elec. Eng’g 
Automobile 
Gen. Automobile Eng’ 
Practical Motor Eng\ 
Serv. Station 
Manage’t 
Aeronautical 
General Aero Eng’g 
Airframes 
Aircraft Engines— 
Piston—^Turb.—Jet 
Civil & Constructional 
Engineering 
Surveying & Levelling 
Civil Eng’g 
Civil & Municip. Eng. 
Geology 

Air Conditioning 
Road Eng’g & 
Construct. 

Structural Eng’g 
Building & Architecture 
General Building 
Air Conditioning 
Arch. Drawing & 

Design 
Architecture 
Basic Architecture 
Carpentry & Joinery 
Draughtmanship 
Technical Drawing 
Adv’d 

Draughtsmanship 
Mechanical Eng’g 
Design 

Elem. Draughtsmanship 

Many other 
courses available. 


.V A Collier Macmillan Schools Dept. 44 06 3 

m ^ m \ Australia: College House, 113 Pacific H’way, N. Sydney, NSW 2060 
^ ^ New Zealand: 46 New North Road, Auckland 03. 

H Please send me the appropriate Career-book without obligation. 

■ Name (please print).;. 

Address. 

..Postcode. 

Occupation.Age.. 

' understand that all careers advice Is available on written or personal application and that no ■ 


I 

I I ut 


I 

I 

I 
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representative will call. 


CHRIS BARBER & HIS JAZZ BAND. Petite 
Fleur Marble Arch Stereo GGS 1365 
Astor release. 

Ten all time favourites make up the roll 
call on this disc of trad jazz in the Barber 
style. The title track leads off, followed by: 
High Society — Everybody loves my Baby 

— Bugle Call Rag — Hushabye — Whistlin’ 
Rufus — Tuxedo Rag — Majorca — I can’t 
give you anything but love — When the 
Saints go marching in. 

I don’t know that ‘electronically created 
ster^’ does anything for a record originally 
put down in mono; perhaps there is an in¬ 
crease in the width of the sound image. But 
despite this personal qualification this is a 
very easy-to-learn-to record. (N.J.M.) 

★ ★ ★ 

THE BEST OF BURT BACHARACH. 
Sceptre Records stereo CTN 18012 
Musicassette BCT 5148. 

If you are in the market for a collection of 
Bacharach songs then you may as well buy 
them as a collection of vocals, sung as they 
were originally sung. Instrumental versions 
of Bacharach songs are generally flat and 
insipid, to my mind. Dionne Warwick, B. J. 
Thomas, Buddy Greco, Tommy Hunt, 
Chuck Jackson and the Shirelles are the 
artists featured on the disc. Dionne sings 
“Anyone Who Had a Heart”, “Make It Easy 
On Yourself”, “Message to Michael” and 
“Walk On By.” The other songs are well 
presented by the remaining artists. 

Sound quality is okay but playing time is 
short with a total of 33^^ minutes. 

Remaining tracks are: Everybody’s Out 
Of Town — I Just Don’t Know What To Do 
With Myself — It’s Love That Really Counts 

— I Wake Up Crying — Close To You — Any 
Day Now — Baby It’s You — There’s 
Always Something There To Remind Me. 
(L.D.S.) 

★ ★ ★ 

HAIR, The London Theatre Ensemble and 
Chorus. Somerset Stereo 693. 

This performance of the “rock” musical 
is much more subdued than some of those 
we have become accustomed to. As well, the 
diction is well nigh perfect and it’s the first 
time I’ve been able to understand all the 
lyrics. The record has all the hirsute hits, 
fourteen of them in all, so if you missed out 
on buying the performance when it was 
“the” thing, here’s your second chance. 
(N.J.M.) 

★ ★ ★ 

POURCEL TODAY, Franck Pourcel and 
his Orchestra. Columbia Stereo SOEX 
9965 EMI Release. 

I tend to regard Franck Pourcel as a 
Gallic Enoch Light, with his very vivid 
treatment of recorded music. That com¬ 
ment aside, we have twelve well or¬ 
chestrated renditions of recent hits, some of 
them film themes: 

San Francisco — Puppet on a String — 
The World We Knew — Casino Royale — 
The Last Waltz — Aranjuez Mon Amour — 
You only live twice — A Man and a Woman. 

The quality is good with effective stereo 
spread; a good record to demonstrate your 
hi-fi gear. (N.J.M.) 
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TWO GUITARS FOR TWO IN LOVE. Tony 
Mottola, Project 3 stereo PJL 34829. 

Tony Mottola can certainly play a smooth 
and melodic guitar. On this disc he’s so 
smooth it’s like listening to a thirteen track 
version of “Sleepy Lagoon” — far better 
than barbiturates and definitely not ad¬ 
dictive. Sound quality, for those still awake, 
is good. 


A list of the tracks reads: It Had To Be 
You ^ Go Away Little Girl — Cherry Pink 
And Apple Blossom White — Li’l Darlin’— 
Girl Talk — Till There Was You — Satin 
Doll — Don’t Blame Me — And I Love Her — 
Violets For Your Furs — Soon It’s Gonna 
Rain — My One And Only Love — For Two 
In Love. (L.D.S.) 

★ ★ ★ 

YOU’RE A LADY. The 50 Guitars of 
Tommy Garrett United Artists UAL- 
34807 Festival Release. 

Subdued background or dining music 
would be the best description of this 
collection of recent hits with the pleasant 
sound of the Tommy Garrett group. 

The list includes;Alone Again — More — 
A very precious love — Sohiething — You’re 
a Lady — Girl Talk — A taste of honey — 
Lovers — For the good Times. 

Although it is not mentioned, there are 
sounds on some tracks that sound very 
much as though a synthesiser has been 
used, to good effect. The sound quality is 
good, with moderate stereo spread. 
(N.J.M.) 

★ ★ ★ 

GREAT WESTERN THEMES. The 
Dimensions in Sound Orchestra Astor 
Stereo GH 809. 

I found my record player full of dead 
cowboys and Indians after listening to this 
catalogue of Western movie and TV ^emes 
but it makes good listening, with most of the 
twenty-one tracks given the ‘wide screen’ 
treatment. There are old favourites like: 
The Big Country — The Virginian — The 
Good, the Bad and the Ugly — High Noon — 
Gunsmoke — Wagons West — The Sundance 
Kid — High Chaparall — Cornbelt Medley — 
Cade County — Ballad of Paladin. 

The sound quality is good, well worth a 
hearing. (N.J.M.) 

★ ★ ★ 

ON STAGE. Benny Goodman sextet. Decca 
stereo DKL 4-1 / 2. 

Benny recorded this last year in 
Copenhagen. With him were Zoot Sims 
(saxophone), Bill McGuffie (piano), John 
Pizzarelli (guitar), Harold Gaylor (bass), 
Elmer Alexander (drums) and Peter Ap- 
pleyard (vibraphone). 

Benny plays all of the old numbers of 
years ago. 

His playing still has a somewhat dry 
quality but he improvises as deftly as ever. 
(G.W.) 

★ ★ ★ 

101 STRINGS PLUS GUITARS, Arranged 
by Monty Kelly. QS quadraphonic, Astor 
Gold, QS-11. 

Six guitars plus percussion give this disc a 
contemporary mood although, on side 2 in 
particular, the balance seems to swing back 
in favour of the strings. I can foresee the 
respective sides being preferred by dif¬ 
ferent members of the household, depen¬ 


ding on their age group. 

The tracks: Girl From Ipanema — 
Guantanamera — When Will We Know — 
Cast Your Fate To The Wind — Malibu Sun 
— Call Me — A Man And A Woman — 
Maria, Maria — Yellow Bird — Rio Del 
Mar. 

The balance is good and, if you have a 
quad system, it will surround you with 
strings of one kind and another. But, of 
course, you can enjoy it in 2-channel stereo 
if that’s what you have. Like all the other 
matrix discs, it is substantially compatible. 
(W.N.W.) 

★ ★ ★ 

EVENING AT POPS, featuring Tubby The 
Tuba. Arthur Fiedler and the Boston 
Pops Orchestra. Stereo, Polydor 2391- 
039. 

Virtually the whole of side 1 of this disc is 
taken up with the musical fairy tale, 
narrated by Julia Child, telling how Tubby 
the Tuba got to sing his melody. Aimed at 
the juvenile listener, it is intended to in¬ 
troduce them to the main instrumental 
groups within the orchestra. A worthy 
objective, to be sure, but it might have been 
achieved a little better had there been a 
little more “presence” to the narrator’s 
voice. 

Side 2 is pure orchestra (and good or¬ 
chestra) with a variety of well known 
melodies which, by nature, feature par¬ 
ticular instruments. This is good follow-up 
material: 

Sesame Street, Theme — I’d Like To 
Teach The World To Sing — Brand New Key 
(trombone) — Bugler’s Holiday (bugles) — 
Trumpeter’s Lullaby (trumpet) — Jalousie 


(violin) — Dance Of The Sugar Plum Fairy 
(celeste) — Dance Of The Toy Flutes — 76 
Trombones. 

You’ll have to be the judge as to whether 
“Tubby The Tuba” is appropriate to your 
family circle but there’s no hardship in 
listening to the contents of side 2. The 
recording quality is good. (W.N.W.) 

★ ★ ★ 

LET’S FACE THE MUSIC. Matt Monro 
with orchestra. Stereo, Capital Series 
299, SENC-9918. 

It takes only a few spins of the groove to 
draw attention to the quality of the or¬ 
chestral recording on this budget priced 
disc and despite the age of the tracks 1961-6. 
It is full, clean and smoothly spread across 
the sound stage. Against such a 
background, well known singer Matt Monro 
ranges from a sentimental mood to up¬ 
tempo in no less than fourteen numbers. 
They include: Let’s Face The Music — 
Without You — Why Not Now — I’ll Dream 
Of You — Cheek To Cheek — Just 
Yesterday — Leave Me Now, and seven 
others. 

Fourteen tracks of well recorded sound on 
a budget album can’t help but be good value 
— provided you like Matt Monro. (W.N.W.) 

★ ★ ★ 

LET’S GO, Victor Silvester and his Or¬ 
chestra. Astor stereo SPLP 1403. 

If you like the Latin beat for your dancing 
or dining, try this record on for size. There 
are 14 hits, old and new alike: Theme 
from Hawaii 5-0 — Sunny — Makin’ 
Whoopee — Let’s Go — Sweet Gingerbread 
Man — The Fool On the Hill — The Wedding 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 

Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cost cose with expanded aluminium grille. 


Dimensions . 43-66mm diameter 

8-73mm deep 

Output at IKHz . 52dB ref. IV/dyne/cm 

Response .. 30-7,000Hz 

Capacitance . 800 picofarads 

PRICE $5.55 Ideal Load . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 

AMPLION (A’ 
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31 Majors Bay Rd., Concord; 
Sydney, NSW. Phone 73 1227 





mm 



All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 


I 

























VARIETY FARE 


Samba — I’d like to teach the World to Sing. 
Victor Silvester’s strict tempo shows 
through the general exuberance of the 
recording which is of high quality 
throughout. 

The rhythms include rumba, cha-cha, 
samba and modern beat. (N.J.M.) 

★ ★ ★ 

LAST TANGO IN PARIS. Gato Barbieri and 
his Orchestra, stereo UAL 34838 United 
Artists Festival Release. 

With all the flap about the film, this 
recording of the sound track score is 
something of a letdown. 

Most of the tracks sound so alike as to be 
boring in their repetition. The best 
description of the music would be ‘side walk 
cafe’ style, with eleven tracks including: 
Last Tango in Paris — Girl in Black — 
Picture in the rain — Return — It’s over — 
Goodbye — Why did she choose you. The 
sound quality was average with a few ticks 
and crackles. (N.J.M.) 

★ ★ ★ 

ENTRE DEUX REVES. Charles Aznavour 
sings in French. Stereo. Barclay 
(Festival) BCL-34640. 

Arranged and conducted by Christian 
Gaubert and recorded in Paris, this album 
is as French as the Eiffel Tower. The titles 
are French as are all the lyrics. Diction is 
excellent but, in many numbers, it is so fast 
that your best high school French will be 
left way behind. 

The titles: Emmenez-Moi — Eteins La 
Lumiere — Adieu — Un Jour — Les Vertes 
Annes — Je Reviens Fanny — Yerushaliam 

— Entre Nous — J’Aimerai — II Te Faudra 
Bien Revenir — Au Voleur — Tout S’en Va. 

The quality is very clean and the surface 
good. Stereo spreads the backing orchestra, 
leaving the soloist at centre stage. It’s quite 
pleasant listening but, unless you have a 
special interest in French songs, I imagine 
that you would be happier spending your 
money on something you could understand! 
(W.N.W.) 

★ ★ ★ 

THE COUNTRY HEART OF WALTER 
BRENNAN. Sunset stereo US 96218 
Festival Release. 

I liked Walter Brennan as an actor but I 
find this group of Western style soliloquys 
somewhat maudlin in their overall treat¬ 
ment. 

The sound quality leaves nothing to be 
desired, with a country style musical and 
vocal backing on items such as: Cotton¬ 
eyed Joe — Old Courthouse — Detroit City 

— Waiting for a Train — Moon Wanderer — 
Scarlet Ribbons — Tennessee Stud. 

But, if you like this type of program, give 
the record a hearing. (N.J.M.) 

★ ★ ★ 

THE ORIGINAL STANLEY HOLLOWAY. 
His famous adventures with Old 
Sam . . . The Ramsbottoms. Mono, 
Columbia series 299, OEX-9910. 

If you can remember Stanley Holloway 
and his monologues of the 1930 / 40 era, then 
this record is for you. There are 15 in all, 
some that you could have remembered 


without prompting, others that you’ll 
almost certainly have forgotten until you 
hear them again. They’re worth listing: 

The Lion and Albert — Albert Comes 
Back — Albert and the ’Eadsman — Jubilee 
Sovereign — Albert Evacuated — Three 
Ha’pence a Foot — Brahn Boots — The ’Ole 
In The Ark — Marksman Sam — One Each 
Apiece All Round — Sam’s Medal — Sam 
Drummed Out — Pick Up Tha’ Musket — 
Beat The Retreat On Thy Drum — With ’er 
’Ead Tucked Underneath ’er ’arm. 

For the price of a budget issue, that’s 
quite a lot of tracks and it’s sure fire con¬ 
versation piece for the fifty and overs. The 
quality, by the way, is dated but acceptable. 
Give yourself a dose of nostalgia (W.N.W.) 

★ ★ ★ 

HEAVEN IS MY WOMAN’S LOVE. Tommy 
Overstreet. Stereo, Dot (Festival) ZL- 
24768. 

Now working with producer Ricci 
Mareno, former C&W singer Tommy 
Overstreet is in a predominantly sen¬ 
timental mood with a collection of songs 
which includes some of successful singles: 

Heaven Is My Woman’s Love — To Get To 
You — Your Love Is Just Like Sugar — How 
Do I Tell You Goodbye — Baby’s Gone — 
Love Don’t Live Here Any More — A Seed 
Before The Rose—Forget Him — I Believe 
In You — It’s Gonna Take A Little Bit 
Longer — Don’t Be Afraid To Give Me Love. 

The backing varies with the song from 
restrained rock through strings to electric 
steel guitar. The voice is good, the diction is 
good and, all round, its a pleasantly 
listenable middle-of-the-road vocal album. 
(W.N.W.) 

★ ★ ★ 

DIANA TRASK SINGS ABOUT LOVING. 

Dot stereo ZL34691. 

To my mind, Diana Trask sings just like 
Johnny Cash — a sort of real he-man female 
singer. As such, she seems more at home 
belting out songs with Mitch Miller than 
singing about love. Add to that her country 
and western style and the album becomes 
pretty monotonous. Sound quality, for what 
it’s worth, is okay. 

Ten tracks are featured: It Meant 
Nothing To Me — A Thing Called Love — 
Cry — I’m Yours — We’ve Got To Work It 
Out Between Us — Livin’ And Lovin’ Life — 
Stand By Your Man — How Much More 
Have I Hurt Thee — Everything I Own — 
Take Me Home And Love Me. (L.D.S.) 

★ ★ ★ 

THE IRISH ROVERS LIVE! Interfusion 
stereo ITFL-1008. 

In spite of the troubles in their home 
country, the Irish Rovers are as popular as 
ever around the world. This album was 
recorded at a live performance at CBC 
Television Studios in Vancouver and while 
the sound quality leaves a little to be desired 
— their microphone technique is sur¬ 
prisingly poor — their natural charm shows 
through. 

Twelve tracks are featured: What Wid Ye 
Do — I’m A Rambler — Step It Out Mary — 
We’ll Rant And We’ll Roar — Sweet Thames 
Flow Softly — Windy Old Weather — 
Valparaiso — Lord Of The Dance — Barley 
Mow — When The Shipyard — Go Back On 
Full Time — Morning Town Ride — Road To 
Gundagai. (L.D.S.) 


ACTION PACKED 
SOUND BY 



KENTUCKY U.S.A. 

LOUDSPEAKER RANGE INCLUDES 

GUITAR SPEAKERS 

12" 10 oz. magnet, lead unit, 
aluminium dust cap. 

25 Watt R.M.S. RECOMMENDED 
PRICE $21. 

12" 18 oz. magnet lead + bass models 
available. 

60 Watt R.M.S. 1 V 2 " voice coil 
RECOMMENDED PRICE $38. 

15" 28 oz. magnet, lead + bass 
models available. 

60 Watt R.M.S. 1 V2" voice coil 
RECOMMENDED PRICE $48. 

18" 54 oz. magnet, bass model 20- 
3000 Hz 100 Watt R.M.S. 

2" voice coil RECOMMENDED 
PRICE $94. 

NEW MODEL SUPER BASS 

18" 96 oz. magnet, 20-3000 Hz 125 
Watt R.M.S. 

3" voice coil RECOMMENDED 
PRICE $120. 

IMPROVE YOUR CAR 
RADiO/STEREO SOUND 

9" X 6" SPEAKER dual cone, 
aluminium cap 14 oz. magnet, 10 watt 
R.M.S. 40-18,000 Hz RECOM¬ 
MENDED PRICE $12. 

CHROME GRILLE FOR ABOVE $1.25 
extra. 

COAXIAL /3" SPEAKER 1" Voice 
Coil, 20 Watt R.M.S. 40-20,000Hz 
RECOMMENDED PRICE $19.50. 
WOOFER 12" DIAMETER 2" Voice 
Coil 50 Watt R.M.S. 20-2000 Hz 
RECOMMENDED PRICE $32. 
WOOFER 8" DIAMETER 1 'h" Voice 
Coil 25 Watt R.M.S. 30-3000 Hz 
RECOMMENDED PRICE $13. 
MID-RANGE4'/2" Sealed back, 5 Watt 
R.M.S. 300-5000 Hz RECOMMENDED 
PRICE $7.50. 

TWEETER 3" 1500-20,000 Hz 2 Watt 
R.M.S. RECOMMENDED PRICE 
$5.50. 

TWEETER 1%" 2000-20,000 Hz 10 
Watt R.M.S. RECOMMENDED PRICE 
$12.50. 

For full specifications and further in¬ 
formation on C.T.S. guitar and Hi-Fi 
speakers or the name of your nearest 
dealer please write to the Australian 
agents: 

STANDARD RADIO DISTRIBUTORS 
PTY LIMITED 

261 ELIZABETH ST, 
MELBOURNE 67 8158. 

(ENQUIRIES FROM MANUFAC¬ 
TURERS/RETAILERS WELCOMED) 
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VARIETY FARE 


Jazz and Rock... 

SOUNDER. Taj Mahal. CBS stereo SBP 
234269. 

Taj Mahal, the black blues singer and 
player, appears solo for most of the tracks 
on this LP, taken from the soundtrack of an 
all-negro movie. 

He plays banjo, guitar, harmonica and 
six-holed fife. The instruments are often 
used to mimic outdoor sounds. The har¬ 
monica solo, for instance, is an impression 
of a chase by “Sounder” who is a hunting 
dog. 

The music is based on ethnic material and 
makes interesting and diverting listening. 
(G.W.) 

★ ★ ★ 

THE BAND’S ALRIGHT BUT THE 
SINGER IS GULLIVER SMITH. 
Reprise stereo RS 4001. 

Smith is the ideas man who was the writer 
and performer behind the Company Caine 
LP a couple of years ago. 

The band on this LP is basically the 
Company Caine group. The beat tends to be 
more in a rock groove. The lyrics, written 
by Gulliver with Russell Smith cover the 
transitional period from adolescence to 
women’s liberation. 

They are forthright and well rounded. The 
band is a no-nonsense beat group, almost 
simplistic in its approach to things like 
“Such a Shame” which features Dave 
Conners on tenor sax and Bobby Gebbett on 
stand-up boogie piano. 

Gus McNeil produced the album which 
was recorded by technicians Bruce Brown 
and R. Patton. (G.W.) 

★ ★ ★ 

HOLD ON. I’M COMIN’. Herbie Mann. 
Atlantic stereo SD 1632. 

The LP was made last year, mostly at the 
New York jazz festival. Mann continues to 
grow in stature as a hot flautist. He attacks 
soul music and rock with the intensity that 
he used on a ballad. 

The flute, normally a plaintive, reflective 
instrument, becomes a fire-eater when 
Mann wields it on “Gimme Some of That 
Good Old Soul Beat Momma.” 

The other principal solist is David 
Newman on tenor sax and it is interesting to 
note Newman modelling his style on Mann 
in the solo on “Respect Yourslef.” 

The highlight of the album is a 13-minute 
version of the Mann specialty “Memphis 
Underground.” Pat Rebillot’s electric piano 
solo might shock some of the jazz diehards 
but the Newport audience liked it. (G.W.) 

★ ★ ★ 

ANN ARBOR BLUES AND JAZZ 
FESTIVAL 1972. Atlantic stereo SD 2- 
502. 

If you were wondering where blues is at, 
it’s here. The two LPs were part of the 
goings-on at Ann Arbor U.S. last year when 
a festival was held to define blues today and 
to pay tribute to the late Otis Spann. 

There are another couple of LPs around 
from the festival. This one gives a good 
cross section of what happened. 

Blues is undeniably changing, just as the 


black people, whose musical language it is, 
are changing. There is the feeling that 
performers in the traditional style life 
Muddy Waters and Howling Wolf are 
hamming it up for an audience which has 
gone on to other things. When Koko Taylor 
sings “Wang Dang Doodle” it is a good 
blues sound but what is the value of un¬ 
derground language, the great double en¬ 
tendre of the blues, in an age when kids use 
four-letter words in high school papers? 

CJQ’s “Form Kinetic” a linear jazz piece 
played by Charles Moore on a slightly flat 
trumpet is today’s underground. It’s black 
language but it is not the 12-bar blues. 

Not what we knew and what a few sen¬ 
timental white folks like me want to listen to 
for their value as an art from. 

Bonnie Raitt (white) was one of the 
representatives of the completely trad blues 
style. 

One of the most touching tracks of the set 
is that vocal which Lucille Spann sings to 
the guitar obbligato of Mighty Joe Young. 
This is the dedication of the festival to the 
dead Otis. Lucille doesn’t have a pretty 
voice but her blues is torn right from the 
heart and ridiculous lines like “he was 
sweeter than a Georgia peach” come out 
like the trutl^. (G.W.) 

★ ★ ★ 

LAST OF THE BROOKLYN COWBOYS. 
Arlo Guthrie. Reprise stereo MX 2142. 

After trying to live with the Alice’s 
Restaurant image through a couple of LPs, 
Guthrie has settled down as a country style 
performer, a songman and musician in the 
tradition of American white. 

The LP opens with a suite of Irish jigs 
played on double-tracked fiddles by Kevin 
Burke. 

This sets the tone. The record is sen¬ 
timental as Arlo sings “Miss the Mississippi 
and You” with what I call a cowboy band. 

The band has guitars, clarinet, Guthrie at 
piano and a strong close harmony group in 
the background. 

Guthrie plays a fair bit of piano on the 
disc. The track “Walk on the Rag” is a 
bright instrumental and on “Cooper’s 
Lament” he accompanies himself on the 
piano. 

The hippie scene seems to have lost 
another rocker to the wide open spaces and 
if you doubt the truth of that statement 
lower the stylus on to Arlo yodelling his way 
through “Lovesick Blues” in Hank Williams 
style. (G.W.) 

★ ★ ★ 

THE BLUES SINGERS 1925-29 
Louis Armstrong. Swaggie mono S 1310. 

Louis and the boys did their best to back 
Lillie Delk Christian, one of the performers 
on this LP but sha was a cabaret performer, 
not a blues singer and try as they could, 
Louis and clarinet player Jimmy Noone 
could do little to jazz up the formality of the 
occasion. Why the tracks appear on an LP 
of “blues” singers is a puzzle. Noone is 
interesting for a few bars but Miss Christian 
has only one place, on theTshelf next to Tiny 
Tim. Victoria Spivey is heard on two good 
tracks. 

Hociel Thomas, a neice of Sippie Wallace, 
is in rough form on half a dozen tracks. 
Interesting if you like following family 
lines. This LP is strictly for those of esoteric 
jazz tastes. (G.W.) 


EDGE ELECTRIX 


Full range of electronic components at 
competitive prices. Special for Sep¬ 
tember only BClOS's, 10 for $2.80, 
(post 20c) and 8.30 speaker $14.00. 
(post $1.00). 


DIGITAL CLOCK 



Special for September 

Full kit for E.T. (Project 521) Digital 
Clock now available with full in¬ 
structions and all accessories down to 
last nut and bolt. 

Kit Price only $73.00 
Packing and Post $1.50 


25A Burwood Rd, Burwood 2134 
NSW. 747 2931. 

Open: Mon-Fri, 8.30 to 5.30, Sat to 12.00 
noon, Thursday to 7.30 p.m. 


T. & M. ELECTRONICS 

P.O. Bo< 57. HABERFIELD 2045 


AC 125 

65C 

TAA300 

2.85 

AC126 

55C 

TT797 

1.25 

AC 127 

65C 

TT800 

1.15 

AC127/ 128 

1.25 

TT801 

1.15 

AC128 

60c 

2 N 706A 

40c 

AC187 

80c 

2N2646 

1.30 

AC187/ 188 

1.55 

2N2926G 

55C 

AC 188 

75c 

2 N 3053 

80c 

AD149 

1.30 

2 N 3054 

1.10 

AD161 

1.25 

2 N 3055 

1.40 

AD161 / 162 

2.50 

Mat. Pr. 

3.00 

AD162 

1.25 

2N3638 

50c 

BC107 

35C 

2N3638A 

60c 

BC108 

35C 

2 N 5459 

85C 

BC109 

35c 

2N5485 

1.30 

BC177 

55C 

40408 

1.50 

BC178 

55C 

40409 

1.75 

BC179 

55C 

40410 

1.75 

BD139 

BD139/ 140 
BD140 

BF115 

BF167 

BF173 

BF177 

BFY50 

BRY39 

D13T1 

OC26 

OC28 

OC29 

2.20 

4.60 

2.40 

65c 

75C 

75C 

1.20 

80c 

1.20 

1.00 

1.50 

1.50 

1.75 

DIODES 

BA102 

OA5 

OA90 

OA91 

OA95 

OA202 

IN914 

IN 4004 

IN 4007 

BYZ13 
(6amp. 200v) 

65C 

40C 

15C 

15C 

25C 

25c 

20c 

20C 

45C 

60c 

OC35 

1.50 

SILICON BRIDGES 

OC36 

1.75 

1 amp. lOOv 

90c 

OC44 

45C 

2 amp. 200V 

1.60 

OC45 

OC71 

OC72 

OC74 

45c 

45c 

45C 

45C 

ZENERS 
BZY88 type 

1.5 watt 

50C 

90C 

OC81 

45C 

SCRs 


OC171 

75C 

15 amp. lOOv 

2.00 

OCP71 

1.45 

15 amp. 400v 

3.00 


"Post 15c (Sorry no COD)" 

RETURN MAIL SERVICE 

SEMI-CONDUCTOR SPECIALISTS 
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THE NEW MODEL lllUSTRATEO COURSE 
Of ElEHENTARY TECHNICIAN TRAINING 


THE NEW MODEL lUOSTRATEO COURSE 
Of ELEHENTARY TECHNICIAN TRAINING 
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CORE BOOK 


CORE BOOK 


A COMMON 


By VAN VAtKtNBUACM, NOOGIA A NEVllLE. INC 
hf BfItfA C»mmoflw*»W» v«t|« 
by »IlKtronkt TnMni IrtvttOfMfon Utm o( 
tht AOYAL lllCTIUCAt A MfCMAfflCAt INGINfEBS 


Br VAN VAlKtNBUA&H NOOCtK A NfVIlU. INC, 
lot S^-tHh tnd.CommofiwMlih 
by 1 tl*<tro<v>cy Tf(nir<uitMto« f«m pf tW 
AOTAl lUCfBlCAt A MtCHANICAL CNClNflW 


CNNlCAt 


THC TICHNfCAL fllISS 


ALSO A VA/LABLE IN SAME SERIES!! r 

Payment with order only (no free trial on those below) ! 

BASIC ELECTRONIC CiRCUITS | 

BASIC INDUSTRIAL ELECTRICITY I 

BASIC TELEVISION | 

I 

- 1 J 

I TECHNICAL BOOK & MAGAZINE CO. | 

I 295-299 SWANTSON STREE, MELBOURNE 1 

I Rease post by return the items ticked for which I enclose remittance of I i 


I Basic Electronic Circuits. 2 Parts QJ $8.00 

j Basic Industrial Electricity. 2 Parts Q] $8.00 

I Basic Television. 3 Parts I I $12.00 

I ^ 

I Name. 

I 

j Address . 

I 
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POST NOW FOR 
THIS OFFER! 

TECHNICAL BOOK AND MAGAZINE CO. 
295-299 SWANSTON STREET, MELBOURNE - 
PHONE: 32 3951 

Please send to me on 7 days free trial without obligation to purchase the 
following:- _ _ 

BASIC ELECTRICITY U BASIC ELECTRONICS □ 

I will either return the set carriage paid In good condition within ten days or 
send down payment of $3.00 followed by six fortnightly Instalments of 
$2.50 each. 

SAVE TWO DOLLARS! 

I enclose remittance of $16.00 being full cash price including postage for 
set ticked, no further payments being necessary. 

Signature. 

(If under 21, signature of parent or guardian) 

Name,. 

(Block letters below) 

Address. 

(Full postal) 


YOURS FREE FOR 7 DA YS 


The famous '"COMMON-CORE" Series of manuals on 


Q jy QI ^ ELECTRICITY( (5 vols.) 
DA\0 IO ELECTRONICS (6 volsl 

IN ONE 

You'll find it easy to learn with this outstandingly successful new The books are based on the latest research into simplified 

pictorial method — the essential facts are explained in the sim- learning techniques. This has proved that the Pictorial Approach 

plest language, one at a time; and each is illustrated by an ac- to learning is the quickest and soundest way of gaining mastery 

curate, cartoon-type drawing. over these subjects. 


THE PURPOSE OF THE MANUALS is to train technicians, not high graide engineers. They are, 
therefore, acJmirably suitecJ for self-instruction and for use in Colleges and Technical Institutes; also for 
Apprentice Training Schemes in many branches of industry. 






























Electromagnetism 

ELECTROMAGNETIC FIELDS, 

ENERGY, AND WAVES, by Leonard M. 

Magid. Published by John Wiley and 

Sons, Inc, New York, 1972. Hard covers, 

165 X 234mm, 781 pp, many diagrams. 

Price in Australia $18.98. 

An advanced text on electromagnetism, 
aimed at senior undergraduate electrical 
engineers and physicists, with the idea that 
it would form the basis for a two-semester 
course. 

A good idea of the content of the book can 
be obtained from its chapter headings: 1 — 
Introduction to Fields and Field Theory; 2 

— Electromagnetic Field Laws in Free 
Space; 3 — Vector Analysis; 4 — The Dif¬ 
ferentia! Field Laws; 5 — Static Fields 1; 6 

— Static Fields 2; 7 — Macroscopic Fields 
in Matter; 8 — Electromagnetic Energy 
and Power; 9 — Time-varying Fields — 
Low Frequency Behaviour; 10 — TEM 
Fields and Waves (Lossless Transmission 
Line Theory); 11 — Plane Waves in Lossless 
Media; 12 — Radiation. 

As indicated by the chapter headings, the 
book offers a comprehensive coverage on 
virtually all aspects of electromagnetism. 
The text is written in concise mathematical 
terminology, with highly readable discus¬ 
sions on important points. All mathematical 
concepts are developed in a clear and 
logical manner, but with every effort made 
by the author to give the reader a physical 
understanding of the concepts. 

Each chapter concludes with a summary 
and a set of problems, making it highly 
suitable for self-tuition. 

In summary, a book that may be 
thoroughly recommended to the senior 
undergraduate. It should also prove suf¬ 
ficiently challenging to post-graduate 
students. 

The review copy came direct from the 
local office of the publisher, but presumably 
the book should be available at all major 
bookstores. (G.I.S.) 


Radio-teletype primer 

RTTY HANDBOOK, by Wayne Green, 
W2NSD. Published by Tab Books 
(Publication No597), Blue Ridge Summit, 
Pennsylvania, USA, (first edition) soft 
covers, 136 x 215mm, 320pp, many 

diagrams and pictures. Price in Australia 
$7.40. 

Written in an easily read and digested 
style, this book is an informative addition to 
the Tab library of topical technical 
publications. It fills out the range of sub¬ 
jects and covers a need on a subject too 
Dften overlooked: radio-teletype or “RT- 
FY.” 

The book is intended as a primer for 
'ecruits to the RTTY ranks of amateur 
)perators, and the subject of frequency shift 
ceying is discussed at some length, as this is 
he method of modulation normally em¬ 


ployed. But besides giving general prin¬ 
ciples it also gives sufficient practical detail 
for the more experienced operators to 
launch into the setting-up of an RTTY 
station. 

The coverage is wide within the limited 
field involved, as seen by the content of the 
fifteen chapters: 1-Getting Started in 
RTTY; 2-Basic Principles of RTTY; 3- 
Equipment; 4-Terminal Units; 5-Frequency 
Shift Keying (FSK); 6-Audio Frequency 
Shift Keying (AFSK); 7-Interconnections 
and Control circuits; 8-Tuning; 9-Reading 
and care of tape; 10-FCC Regulations; 11- 
RTTY Art; 12-Improving Reception; 13- 
Filters; 14-Auto Start; 15-Accessories. An 
index is included covering all the main 
features and items in the text. 

The review copy came from the local 
office of the publisher who advises that 
copies should be available from all larger 
bookstores. (F.J.S.) 

Communications advice 

UNDERSTANDING AND USING RADIO 
COMMUNICATIONS RECEIVERS, by 
John Schultz. Published by Tab Books, 
(publication No614), Blue Ridge Summit, 
Pennsylvania, USA, (first edition) soft 
covers, 138 x 215mm, 192pp, many circuits 
and diagrams. Price in Australia $4.95. 

This book is intended for the person who 
wants to achieve the best performance 
possible from receiving equipment, 
regardless of whether he is a hobbyist or 
professional operator. It provides a 
description in clear language of the various 
functions of stages in a communications 
receiver, what their limits are and how to 
use them to the best advantage. 

It provides a comparison of different 
receiver types and their merits. Also 
discussed are aerials for different purposes 
and suggestions about ways of reducing 
interference problems to a minimum. 
Repairs, replacements and maintenance is 
also discussed. 

An emphasis is made on the attitude that 
although the receiver should provide all 
that is necessary to ensure good com¬ 
munications, equal regard should be given 
to the aerials used, frequencies employed, 
and skilled manipulation of the receiver 
facilities to provide the optimum results. 

A glance at the chapter content will in¬ 
dicate the coverage of the book and the 
subject treatment: 1-Some Basics on Radio 
Wave Propagation; 2-Frequency bands and 
Assignments; 3-Receivers; 4-Survey of 
Receivers; 5-Obtaining and Using 
Receiving Equipment; 6-Receiving ^An¬ 
tennas; 7-Signal Modulation Methods*; 8- 
Interference; 9-Professional Receiving- 
Monitoring Installations; 10-Testing and 
Maintaining the Receiver Installation. An 
index is included. 

The review copy came from the local 
office of the publisher who advises that 
copies should be available from all larger 
bookstores. (F.J.S.) 


Out in the cold 

CRYOELECTRONICS, by W. P. Jolly. 
Published by English Universities Press, 
London, 1972. Soft covers, 138 x 216mm, 
88pp, diagrams. Suggested price in 
Australia $4.70 (Hardcover version 
$8.05). 

A fairly specialised little volume, 
designed to help working engineers and 
physicists in keeping abreast of modern 
developments in the sphere of low tem¬ 
perature electronics. The text is kept simple 
and straight-forward, with the idea of 
making it possible to assimilate the 
material in the shortest possible time. 

There are chapters on conductors, 
semiconductors and insulators at low 
temperatures, followed by a fourth on 
superconduction. The fifth chapter then 
deals with cryotron switches and persistent 
current stores, while the sixth and final 
chapter deals with microwave radio effects 
at low temperatures. 

The basic level of the text is at about 
second-year college standard, but the 
chapters are provided with references for 
those wishing to delve more deeply into the 
various topics. There is a short bibliography 
at the end of the book, with the same pur¬ 
pose in mind. 

For those keen to have a sound 
background in this important new field, a 
very valuable little book. 

The review copy came from the publisher 
in England, who advises that copies are 
available here from Hodder and Stoughton 
(Australia) Pty Ltd. (J.R.) 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

Mail orders available, prompt attention. 
See below for this month's new 
publications. 

R.C.A. Photomultiplier Manual $3.75 

How to Read Schematic diagrams by 
D. E. Herrington $4.30 

no Thyristor Projects using Scrs and 
Triacs By R. M. Marston $4.00 

Simple Short-wave Receivers By F. A. 
Baldwin $2.60 

Making Transistor Radios (A beginners 
guide) R. H. Warring $3.50 

Thyristors (Philips Product Book) $3.45 
Radio Data Reference Book By G. R. 
Jessop (3rd Edition) $3.60 

Amateur Radio Techniques By Pat 
Hawker $5.60 

Pickups and Loudspeakers By John 
Earl $9.10 

Postage 35c Local 
Postage 65c Interstate 

McGILLS 

AuthorisedNewsagency Pty. Ltd., 

187 Elizabeth Street, 
MELBOURNE, VIC. 3000 
Phone 60 1475 
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bur party sounds are grea 
with unique 6171 



One instrument becomes 
a group... with exciting 
rhythms and percussions 

It’s true. Your guitar becomes “a group” with the 
back-up of Kenwood’s extraordinary KR-6170 
Stereo Receiver. Your choice of twelve different 
rhythms from ballad to bossanova - the Electronic 
Rhythm Composer - will get behind your solo efforts 
at the push of a button. Five different percussions 
can be conjured up just as easily for extra depth and 
dimension ... PLUS echo chamber effects. 

The effects you’ll get are so amazing you wouldn’t 
have thought them possible. They’ll make your 
party — and you can practise your guitar in private, 
too. Don’t forget KR-6170 is an AM/FM radio 
receiver as well; you can use the same way-out effects 
on broadcast material and records, too. It’s the 
playalong/Iistening unit to set your hi-fi sound 
imagination ticking over as never before... and it’s 
unique to Kenwood. 


Ring any of the numbers listed for informative 
literature and location of your nearest 
Kenwood Sound Centre. 

the sound approach to quality 

® KENWOOD 


ulstributed by; 


N.S.W.: 215 North Rocks 
Rd., North Rocks 2151. 

Tel.: 630 7400. A.C.T.: 

Assoc. Scientific Sales 
Pty. Ltd., 29 W’gong St., 

Fyshwick 2600. Tel.: 

95 9138. VIC.: 30 Kerr St., 
Fltzroy3065.Tel.:41 7551. 

TAS.: Lawrence & Hanson Pty. Ltd. 


JACOBY# 

MSTCHELL 


S.A.: 652 South Rd., 
Glandore 5037. Tel.: 
93 6171. OLD.: 2 Wren St., 
Bowen Hills 4006. 52 8266. 
W.A.: 10-12 Southport 
St., Leederville 6007 
Tel.: 81 4144 
34 Brisoane St., Hobart 7000. 


Wills & Co. Pty. Ltd., 7 The Quadrant, Launceston 7250. 














GIVE YOUR RECORDS A NEW DIMENSION 


KR-6170 Stereo Receiver also has reverberation Unit Echo Sound 
Output Terminals for 4-channel reproduction, 4 sets of speaker 
terminals, 3 step power limiter and freq. response of 20-40,000 Hz. 


jM/K -2473 
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PRODUCT REVIEWS 
AND RELEASES ^ 


Dual capstans on new Sony deck 

Sony's new TC-161SD stereo cassette deck has just about all the facilities one 
could desire in this sort of machine. Facilities include automatic stop, provision 
for both normal and chromium dioxide tape, a limiter, dual capstan drive and 
Dolby noise reduction. 


In appearance, the Sony TC-161SD is very 
similar to at least one other machine in the 
Sony range, the TC-165 which we reviewed 
in November 1972. Overall dimensions are 
400 X 127 X 276mm (W x H x D) with the 
cabinet finished in oiled walnut. Front and 
rear sections of the control panel have a 
low-gloss charcoal finish while the 
remainder is satin “scratch-grain” 
aluminium. 

The front portion of the control panel is 
stepped to accommodate five piano-key 
controls, a pause button, two microphone 
jacks for low impedance mics, a jack for 8- 
ohm stereo headphones and a two-position 
switch for headphone volume level. The 
transport controls are from left to right 
eject, fast reverse, play, fast forward and 
record. The normal convention applies in 
that the record and play buttons must be 
pushed together for the recording mode. 

Immediately above the transport controls 
is a large STOP button. To the right of the 
cassette well are switches for Dolby, limiter 
and tape select (normal or chromium 
dioxide), two recording level slide controls 
and a rocker switch for power. 

The rear section of the control panel is 
inclined forward to render the two VU 
meters easy to read. Also accommodated on 
this section are the revolution counter and 
its associated memory switch plus a red 
recording indicator. 

At the rear of the unit is a small panel 
with four phono sockets (two input, two 
output) and a five pin DIN socket. A slide 
switch allows switching between the input 
phono sockets and the input connections of 
the DIN socket. Also on the panel is the 
mains input voltage selector and fuse 
holder. 

All controls have a good positive feel but 
the pressure required to operate the 
transport controls is perhaps a little heavier 
than usual. The two level controls are 
convenient to use and slide operation is 
particularly appropriate for this function. 
Plugging in a microphone automatically 
cuts out the signal from the appropriate 
input on the rear panel. Backing up the rev 
counter facility is a light behind the cassette 
(in the well) which allows the user to gauge 
the tape progress even in the dark. 

A good feature is the automatic stop 
facility, which switches the tape transport 
off three seconds after the end of tape. This 
prevents unnecessary wear on the 
mechanism and alerts the user to the end of 
tape by the audible click from the transport. 
Allied with the automatic stop is the 
memory counter facility. By “zeroing” the 


counter at a particular point on the tape, 
one can go back to that section at any time 
merely by pressing the rewind button. 

An automatic stop facility of this type is 
relatively easy to provide on machines with 
low voltage DC motors, because they 
already have an electronic speed control 
system. However the TC161 SD has a high 
performance AC hysteresis-synchronous 
motor, so that Sony have had to go to more 
trouble. 

Another of the machine’s features is the 
dual capstan drive, which is claimed to keep 
the tape passing the heads at a constant 


tension. This is achieved by driving the 
capstans at slightly different speeds, via 
pulleys with slightly different diameters 
running from a common belt. In theory, it 
should render the wow and flutter per¬ 
formance less susceptible to the vagaries of 
cassettes, but means that greater precision 
in manufacture must be applied to realise 
the advantage. 

In practice, it does appear to have 
reduced wow and flutter. We did not 
measure this parameter — it is too 
dependant on the particular cassette used, 
and one must use exactly the same method 
of measurement and interpretation as the 
manufacturer for the figures to be 
meaningful. But careful listening tests with 
familiar cassettes suggested that the deck 
has a very low wow and flutter level. 

Calibrations of the VU meters were 
reasonably accurate. The limiter, which 
can be switched on or off, comes into 


operation at signal levels just below OVU 
and allows operation with input signals 
considerably above OVU. It is suitable for 
general recording, but as it inevitably 
produces some distortion of transients, the 
level controls should be conscientiously 
used for high-quality recordings. 

Using conventional low noise tape, we 
measured the frequency response at a level 
of minus 20VU and found it within plus IdB 
and minus 3dB from 50Hz to lOkHz with a 
fairly rapid rolloff beyond 13kHz. With 
chromium dioxide tape, the response was 
better at plus or minus 2dB from 40Hz to 
15kHz; at 16kHz, the level was minus 8dB 
with respect to IkHz and rolloff was very 
rapid beyond that point. 

Signal-to-noise ratio without Dolby was 
minus 42dB with respect to OVU. This is an 
unweighted measurement and would be 
considerably improved if low frequency 
(inaudible) noise was excluded from the 
measurement. The Dolby circuitry affords 
further improvement at the higher 
frequencies and reduces hiss to an un- 
noticeable level. 

Separation between channels with respect 
to OVU was minus 30dB at IkHz and minus 
15dB at lOkHz, which are typical figures. 
Distortion at OVU, off tape, was around 5pc, 
which is a little higher than expected from a 
machine in this price range. Also we found 
that for signals above lOkHz of several 
hundred millivolts into the line inputs, 
audible heterodyne whistles were recorded 
onto the tape, even when the recording level 


was as low as minus 20VU. This indicated 
an overload problem in the stage before the 
recording level attenuators. 

This was borne out in practice. For best 
results, recording levels must not “flick 
over” OVU into the red, otherwise distor¬ 
tion. becomes obvious. Further, the line 
input signal should not be excessive, ie, 
much above the nominated 60mV maximum 
sensitivity for OVU, otherwise quality is not 
as good as it can be. With these provisos and 
using Dolby and chromium dioxide tape, the 
TC161SD gives excellent recordings, with 
little to pick between it and premium 
quality open-reel machines. 

At $360 suggested retail price, the Sony 
TC161SD is not a cheap machine. But it is 
capable of fine, troublefree performance so 
that after six month’s use the purchaser will 
probably think little of the purchase price. 

Australian distributors for Sony equip¬ 
ment are Jacoby Kempthorne Pty Ltd, 469- 
475 Kent Street, Sydney, NSW 2000. (L.D.S.) 
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EMI precision receiver uses synchrodyne technique 


Those who have built or are building up the synchrodyne tuner described in 
our March issue should find this product of particular interest. It Is a precision 
monitoring receiver, designed and built by an Australian firm and using the 
same phase-locked loop 1C for synchronous demodulation. 


This receiver is a product of the Com¬ 
mercial and Advanced Electronics Division 
of EMI (Australia) Limited. It is referred to 
as the Type 80 Precision Medium 
Frequency Receiver, and is specialised in 
that it is made for very high quality 
reception of any one frequency or channel. 
Although originally designed for the ABC 
for monitoring their own transmissions, this 
receiver could be used by anyone wishing to 
do so, provided the interest was confined to 
one channel. 

The circuit is of all solid state design and 
fundamentally on the super-heterodyne 
principle, but with those refinements 
necessary to meet the requirements of a 
high quality receiver of wide bandwidth and 
low distortion. 

An RF stage is provided, with three tuned 
circuits before the mixer. Provision is made 
for either a balanced or unbalanced aerial 
system. All three tuned circuits are damped 
and the latter pair are somewhat over¬ 
coupled, to provide adequate bandwidth and 
still retain ample rejection of unwanted 
signals. 

The mixer is fed by a crystal controlled 
oscillator to give an IF of 455kHz from the 
incoming signal, with a high degree of 
frequency stability. A trimmer is provided 
so that the crystal may be adjusted 
precisely to frequency. An important 
feature of this receiver is that the crystal 
oscillator and adjustments for the RF tuned 
circuits are assembled on a separate plug-in 
printed board. By this means, the receiver 
may be set to any channel within the 
medium frequency broadcast band, simply 
by changing plug-in boards to suit. 

Two stages of IF amplification follow and 
these include two pairs of over-coupled 
tuned circuits and a single tuned circuit. All 
are damped to ensure adequate bandwidth. 

Two detector systems are available. The 
output of the last IF transformer feeds a full 
wave and slightly forward biased diode 
detector. Another winding on the IF tran¬ 
sformer feeds a phase-locked loop using an 
IC for synchronous detection. 

A lOkHz notch filter follows the detectors, 
and may be switched in and out as required. 
Incorporated is also a switched audio 
bandwidth filter with roll-off at 3.5kHz, 6kH- 
z and 9kHz. A fourth position, designated 
“flat” virtually gives the full transmitted 
bandwidth of lOkHz. 

An audio control sets the level into the 
audio amplifier, which ends with a com¬ 
plementary symmetry pair, transformer 
coupled and suited to feeding a 600 ohm line 
at the standard level. The unit is powered 
from its own inbuilt power supply. 

The VU meter is switchable and may be 
connected across the output to read the 
level going to line. Alternatively, it may be 
switched to measure AGC, with an ar¬ 
bitrary scale, maximum reading 
corresponding with maximum gain. 

The need to meet the basic requirement of 
an input signal between ImV and lOOmV 
quickly became apparent after setting up 
the receiver to evaluate its performance. 
We are located in the city, where reception 


conditions are far from good, and an 
adequate aerial was obviously necessary. 
Having met this requirement, the station 
(2FC in this case) came in loud and clear. 

It may be worth mentioning that the 
sensitivity of this receiver is not high when 
compared with many run-of-the-mill broad¬ 
cast receivers. However, the role of this unit 
is such that it will normally be operated in a 
strong signal environment and in fact, very 
high sensitivity could be an em¬ 
barrassment. 


The output straight from the audio am¬ 
plifier is sufficient for comfortable room 
listening when driving a 15 ohm speaker 
system. We did not attempt to make 
measurements of the performance but were 
contented to make a critical listening test 
over a lengthy period so as as to include all 
kinds of program sources. The impression 
is that the receiver has achieved what was 
expected of it. The audio quality is so good 
that even minor defects in program 
material quality can be readily detected 
with a keen ear. Where the material quality 
is first clas^, the sound falls only a little 
short of that obtained from a good record 


player. This is due mainly to the fact that 
the receiver is restricted to an upper 
frequency limit of lOkHz; also a little 
distortion will be inevitably introduced in 
the transmission and reception processes. 

As was mentioned earlier, a diode 
detector is provided as well as a syn¬ 
chronous detector. Apparently this came 
about by agreement with the ABC and the 
receiver designer, being deemed a 
desirable feature. For monitoring purposes, 
each detection system has its own 
characteristics which may be used to ad¬ 
vantage where the circumstances call for it. 

On a listening test, switching from one 
detector to the other with the full bandwidth 
selected, the synchronous detector seemed 
to be slightly brighter than the diode. Also, 


the synchronous detector has the advantage 
at night in that it suffers less from “monkey 
chatter” effect. 

In short, we found this piece of equipment 
a delight to listen to. In addition to being 
useful in the broadcasting industry as a 
monitor, it may also be a proposition for the 
private listener who is only interested in one 
channel and wants nothing but the best. 

The unit for review was supplied directly 
by EMI (Australia) Limited, Commercial 
and Advanced Electronics Division, 14-18 
Parramatta Road, Homebush, NSW 2140. 
The price is quoted as $487 plus sales tax 
where applicable. (I.L.P.) 


CONTACT 


STRIPS from 

ILECT 



Eiectroiube Contact Cleaning Strips 
are manufactured from specially 

developed card impregnated with an 
Electrolube Contact Lubricant. 

They have been designed for cleaning 
and treating small relay and non¬ 
wiping contacts where only 
a very thin film of 

Electro lube Contact 

E tl^nilhlO Lubricant is required 
ll UUUlu * * * E.G. intercommuni- 
nhnnfnnfi cation, Telecommuni- 
allllll ol d cation and Computer 

o ^ Systems. 

■■" TEL- Available from leading 

OMSft "Vi \ electrical wholesalers. 






<§> 


Information on ELECTROLUBE CONTACT CLEANING STRIPS and other 
ELECTROLUBE products Is available from Australian agents: 

RICHARD PDCT (AUSTRAUA) PTY. UTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326. 
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NEW PRODUCTS 


LAFAYETTE General Coverage & Amateur 
Solid state Communications Receivers 



GENERAL 

COVERAGE 

HA-600A 

$ 229.50 

Including 
Sales Tax 


0^|yj 0g 150-400 KHz, 550-1600 KHz (Broadcast Band), 1.6-4.8 MHz, 4.8-14.6 MHz, 


OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 


• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes. 

• Product Detector for SSB/ CW. 


• Edge illuminated Slide Rule Dial with "S" 
Meter. 

• Continuous Electrical Bandspread Calibrated 80 
— lOM. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance: 4 to 16 Ohms. 



AMATEUR 

BANDS 

HA-800B 

$ 225.00 

Including 
Sales Tax 


3.5-4.0 MHz, 7.0-7.3 MHz, 14.0-14.35 MHz, 21.00-21.45 MHz, 28.0-29.7 MHz, 
50.0-54.0 MHz. 


6 BANDS 

OPERATES FROM 12 VOLTS DC (neptive ground) OR 220-240 VOLTS 50 Hz 


• Double Conversion on all Bands. 

• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Varactor Fine Tuning and Calibrator. 

• Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

• Zener Voltage Regulated Power Supply. 


• Product Detector for SSB / CW. 

t Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 

• Edge Illuminated Slide Rule. Dial with "S" 
Meter. 

• An Exceptionally Good Receiver at a Special 
Low Amateur Price — Unequalled Value. 


LAFAYETTE ELECTRONICS 


Division of Electron Tube Distributors Pty. 
Ltd. 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET. ST. KILDA, 

VIC., 3182. Phone 94 6036 


LAFAYETTE Communications Receivers 
are also available from:— 

RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George 
Street, Sydney, N.S.W. 

TISCO AGENCIES, Overend and Hampton Streets, 
Woolloongabba, Q'land. 

WILLIS TRADING CO., 445 Murray Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St., Launceston, Tas. 


TRADE REPRESENTATIVES 

S.A.: Tyquin Distributors Pty. Ltd., 167 West Beach Road, Richmond. Phone43 8153. 
W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth — Phone21 7861. 


First approval 
of marine SSB 

International Transceivers of Brook- 
vale, NSW, has produced the first 
marine SSB transceiver to be ap¬ 
proved to PMG specification 
RB211d. 

This specification covers all aspects of 
marine SSB equipment to be fitted to 
vessels, under the PMG’s policy of changing 
over to single sideband. 

“We are proud to have made the first 
transceiver to be approved,” said IT’s 
technical director Mr G. J. Cohen, “because 
specification RB211d is a tighter 
specification than those covering land- 
based SSB.” 

Designated the Model SBIOO, the new 
transceiver is an all solid state unit capable 



of delivering up to 100 watts PEP; it can be 
loaded into almost any aerial from the front 
panel. With eleven illuminated channels 
available, several channels can be used for 
two frequency working into the radio¬ 
telephone system. 

The frequency range is 1.6MHz to lOMHz, 
crystal controlled broad band, and the unit 
can be operated from external oscillators. 

A meter is used for power output and also 
serves as an “S” meter on receive. 

Exceptional frequency stability over a 
long period is guaranteed by the use of an 
efficient oven and oscillator design. 

International Transceivers Pty Ltd, is 
situated at 535 Pittwater Road, Brookvale, 
NSW 2100. 


New Mallory battery 

Mallory Batteries (Australia) Pty Ltd 
has recently announced the release of 
a new nine volt alkaline battery for 
high current drain applications. 

Designated the Duracell MN-1604, the 
new battery is designed to give maximum 
heavy drain performance over longer 
periods and thus is ideally suited for use in 
pocket calculators as well as transistor 
radios. 

Mallory claim that the new battery will 
last three times longer in heavy duty use 
than an ordinary nine volt battery of 
equivalent size. The company estimates 
that 45 million nine volt batteries are sold in 
Australia each year, and hopes to capture a 
substantial share of this market. 

Suggested retail price of the new MN-1604 
is $1.50 each. 

For further information contact Mallory 
Batteries (Aust) Pty Ltd, 3 Chilvers Rd, 
Thornleigh, NSW 2120. Telephone 848 8155. 
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Model 600EE stereo cartridge: top of the Stanton range 




Long reach, aoubie flat 5/64^‘ 3/64^ 


In the June issue of 'Electronics Australia' we reviewed 
the Stanton 600E magnetic cartridge. The importers, 
Leroya Industries Pty Ltd have now given us the op¬ 
portunity to review the 600EE, the top of the 600 range. 


As we pointed out in the previors review, 
the 600 series cartridges are a development 
from the earlier 500 series and closely 
resemble them both in appearance and 
construction. The cartridges have been 
designed with an eye to ruggedness — 
perhaps a strange word to use in this con¬ 
text — but as a result they have found 
considerable acceptance in broadcast and 
other professional situations. 

The leaflet which is packaged with the 
600EE is the same as for the 600E and 
quotes the same specifications. In fact, the 
specifications for all four of the 600 series 
mentioned are the same, except for the 
playing weight. The 600E calls for V/z to 3 
grams, the 600A for 2 to 4 grams and the 
600AL for a hefty 3 to 7 grams. The user can 
therefore suit his choice to the anticipated 
role, from average situations to heavy- 
handed use or in a primitive record 
changer. In fact, Stanton even list a stylus 
for use with 78rpm records. Remember 
them? 

The 600EE is at the other end of the range, 
with a specified playing weight of 1 to 2 
grams and, by implication exhibiting the 
greatest compliance. The figure of 1 to 2 
grams is about average for the current 
generation of magnetic cartridges — less 
than some but about double that of the more 
esoteric designs. 

It is fitted normally with an elliptical 
stylus having minor and major radii of 0.3 
and 0.7 mil. The stylus assembly can be 
withdrawn and replaced easily by gripping 
the plastic housing between the fingers. No 
more than ordinary care is required for the 
operation. 

On test, the :reqiitncy response proved to 
be impressive y level, being within plus and 
minus IdB from about 28Hz to 12kHz. In the 
extreme bass register, the response was 
1.5dB up at 25Hz and on reference at 20Hz, 
as much as anything reflecting the in¬ 
teraction of cartridge and arm. At the other 
extreme, the response showed a modest 2dB 
rise in the 14 to 16kHz region, with a roll-off 
to -8dB at 20kHz. 

Channel balance was well within the 2dB 
specification over most of the range, but it 
did reach 3dB towards the low frequency 


Plessey Rola 
brochure 

Plessey Rola have released a new short- 
form brochure covering more than fifty of 
their preferred range of loudspeakers. 
Information supplied includes size, 
mounting and baffle hole dimensions, 
impedances available, frequency range, 
resonance, power handing and gap flux 
density. The brochure is available from 
Plessey Rola distributors or from Plessey 
Rola at The Boulevard, Richmond, Vic¬ 
toria, or Christine Road, Villawood, NSW. 

Also available is a new brochure covering 
the well-known Brenell range of recorders 
and tape decks, available from Plessey 
Electronics Pty Ltd, 91 Murphy St, Rich¬ 
mond, or from their interstate agents. 


Identical in ap¬ 
pearance and 
packaging, the 
Stanton 600E deft) 
and 600EE (right). 
Brochure and 
mounting fitments 
are under the 
cushion. 


extreme — a divergence which would not be 
evident to the listener. 

Separation between channels hovered 
around the 22dB mark over most of the 
range, peaking to 30dB at 6kHz. This is not 
as good as the 35dB claimed for the series 
but it is quite typical of competitive good 
quality cartridges, under similar test 
conditions. 

Tracking was excellent, the 16dB drum 
track on the W&G 25 / 2434 test record being 
handled with no embarrassment. But the 
main purpose in life for a cartridge is not to 
play test records but to reproduce music 
and this the 600EE does with consumate 
ease, with excellent waveform and tran¬ 
sient response. 

To aid in fitting the cartridge to a variety 


of headshells, the Stanton 600EE is 
packaged with five “Quik-Mount” moulded 
spacers, designed to mate with such player 
arms as BSR, Garrard, Dual and “all 
other” headshells. Electrical connections 
are effected by the usual push-on clips. 

As a matter of interest, we took the op¬ 
portunity of testing another sample of the 
600E cartridge, as featured in our June 1973 
review. Frequency response was much the 
same as the earlier sample, being good but 
not quite as smooth as the 600EE. However 
it did trace the 12dB drum groove in the 
W&G test pressing at the 2 V 2 -gram weight 
recommended by the distributors. 

Stanton cartridges are distributed in 
Australia by Leroya Industries Pty Ltd, 266 
Hay St, Subiaco, WA 6008 (W.N.W.). 


Don’t change yonr soldering iron 

GHAmETHETIP! 


FLEXIBLE cord will 
not tangle, burn 
or fray. 


MODEL W-TCP 

Magnetic Curie Point 
principle temperature 
controlled tip. 
PREMIUM PLATED 
with copper core. 

\ 

\pRE TINNED TIP. 

Available in 

500°F 600‘'F 700° 

(260°C) (315°C) (370 


, Stainless steel BARREL with 
MAGNASTAT SWITCH _ 


Handle is light and remains 
cool at ail times. 


The Model W-TCP temperature controlled soldering iron is an 
invaluable tool for all professional workshops. With 8 different styles 
and a range of 4 working temperatures one iron replaces many. 
Production efficiency is increased as tip life is 8-10 times greater 
than conventional tips. Dressing is eliminated as 
F 800°F merely wiped clean on sponge pro- 

C) (430°C) WATT transformer gives low voltage^ 

operation and mains isolation. 


Double flat 

1/32" 1/16" 3/32" 1/8" 3/16" 


Sponge for 
cleaning tip. 


Single flat 


Weller 

temperature 
controlled 
soldering tools 

Distributors: 

CEMA (Distributors) Pty. Ltd 
21 Chandos Street, ST. LEONARDS. N.S.W. 
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NEW PRODUCTS 



Adcda solves 
printed circuit 


Printed circuit soldering — a recognised problem area. 
Adcoia soldering tools and tips, designed and calibrated for 
the job — a known answer to the problems. Adcoia tools 
obviate delamination, track separation from substrate, dry 
joints, component damage and destruction, intermittent joints, 
poor appearance. 

Adcoia has a special range of tips for printed circuit work — 
and the precision made soldering tools to run the.m at the 
correct temperature 

Selection is simple — from our brochure. Yours for the asking. 


Selection is simple; from our brochure. Yours for the asking. 

adcola products pty. limited 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

N.S.W.: 59 Moxon Rd., Punchbowl 2196 (Tel. 709 5293) 

S.A.: Graphic Electronic Indust. P / L, 

262 Wright St., Adelaide (Tel. 51 4208) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 



Low budget VCR 
from Philips 

The Philips Company has announced 
the release of a new video cassette 
recorder desgined for the production 
of low budget video programs. 

The new model, known as the N 1520, is 
basically the same as the N1500 VCR 
described in the December 1972 issue, but 
with the added provision of inputs for a 
video colour camera. It is a fully tran¬ 
sistorised unit with facilities for the 
recording and playback of monochrome and 
colour programs on cassettes. Also included 
is an RF modulator for playback via 
domestic TV receivers. Sound clubbing on 
two separate sound tracks permits sound to 
be dubbed onto recorded programs. 

Furthermore, the N1520 has facilities for 
electronic editing as it is provided with 
“assemble” (the free addition of a new 
recording, both picture and sound, to an 
existing recording), and “insert” (the 
facility to replace certain scenes of an 
existing program). In the latter case, the 
original sound track is not erased. 

The N1520 also has a special stop motion 
facility and a stand-by position. The band¬ 
width of this VCR has been extended to 3.2 
MHz for monochrome, and features an 
improved drop-out compensation. Audio 
and video levels may be either auto¬ 
matically controlled or manually controlled 
during recording. 



The cassette can be inserted, or taken out 
of the machine at any position of the tape, 
without the need to rewind first. Switching 
foil on the non-coated side of the video tape, 
at the beginning and end of the tape, 
provides automatic switch-off. Cassettes 
are available for 30, 45 and 60 minutes 
playing time. 

The characteristics of the N1520 make it 
suitable for applications in the non¬ 
domestic areas such as education and 
training, and also in business and com¬ 
merce. It is a highly efficient medium for 
the production of low budget video 
programs on a small scale. 

Specifications of the N1520 include: TV 
system: CCIR, 50Hz, 625 lines, PAL. 
Dimensions and weight: 560 x 160 x 335mm 
(w X h X d), 17kgs. Signal to noise ratio 
(video): 32(16 at 75 percent colour 
saturation (chroma), 40dB according to 
CCIR specification 421-1 (luminance). 
Signal-to-noise ratio (audio): greater than 
40dB (weighted according to DIN 45405). 

For further information contact Philips 
Industries Ltd, 95-99 York Street, Sydney, 
NSW 2000. Telephone 2 0223. 


no 
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NEW PRODUCTS 


New sine wave oscillator 


Hewlett-Packard dual directional coupler 

Designed for wideband, swept reflection measurements, the new Hewlett- 
Packard 11692D Dual Directional Coupler covers almost a full frequency 
decade (2-18GHz). 


Hewlett-Packard 11692D (dual) and 
11691D (single) directional couplers will be 
important for broadband applications, 
particularly for swept measurements, 
because they feature wide frequency range 



(2 to 18 GHz), high directivity (30 dB to 8 
GHz, 26 dB to 18GHz), and flat response (-h 
1 dB variation full band). 

When these couplers are used with a 
broadband detection and display system, 
such as the HP8755 Frequency Test Set (o.l 
— 18 GHZ), one can make simultaneous 


swept reflection and transmission measure¬ 
ments on microwave components over a 9 to 
1 bandwidth without having to make any 
changes in the test set-up. 

Both couplers can be configured with 
precision 7mm (APC-7) or Type N con¬ 
nectors. 

For further information, contact Hewlett- 
Packard Australia Pty Ltd, Marcom 
Department, 22-26 Weir Street, Glen Iris, 
Victoria, 3146. Phone 20 1371. 


Communications 

receiver 

A new model “Realistic” DX150B com¬ 
munications receiver is now being distri¬ 
buted by Weston Electronics. 

Operating from either 12V DC or 240V AC, 
■the versatile DX150B is fully solid state. It 
will receive AM, SSB, and CW from 535kHz 
to 30MHz. The DX150B incorporates a 
separate external speaker unit, designed as 
a matched companion to the receiver, for 
the same price as the previous integrated 
peaker model. 

For further information contact Weston 
Electronics Pty Ltd, 376 Eastern Valley 
Vay, Roseville. 



BWD Electronics Pty Ltd has added a 
new precision sine wave oscillator to 
their extensive range of signal and 
function generators. 

The new model BWD 131-02 provides a 
constant ouput level over the range 5Hz to 
600kHz. Two attenuators and a vernier 
monitored by a meter enable the output to 
be accurately set from 2.5V to luV RMS. 

The output level is unaffected by tem¬ 
peratures from 0 to 50 degrees C, or line 
voltages from 195 to 265V. 

The sine wave output has less than O.lpc 
distortion over the range 200Hz to 50kHz, 
and frequency stability is less than 
O.Olpc / 10 degrees C. 

For further information contact BWD 
Electronics Pty Ltd, 331-333 Burke Road, 
Gardiner, Victoria 3146. 



HMV goes quadraphonic 

HMV have broken into the four 
channel market with the release of a 
new quadraphonic sound system. 

Designated series 4-40, the new unit is the 
first release with an SQ system decoder to 
be designed and manufactured in Australia. 
Additional features include the provision of 
facilities to permit the use of discrete 4 
channel tape, and a 2 channel record / play¬ 


back mode. Power output is quoted as 5 
watts RMS per channel at Ipc THD. 

Enquiries may be directed to EMI 
(Australia) Ltd, 301 Castlereagh St, Sydney, 
NSW 2000. 




I Premium plated tip prevents 
scaling and tip seizing 
in barrel. Temperature 
sensor retains constant heat. 


Light handle for 
operator comfort, 
remains cool at 
all times. 


Stainless steel barrel with 
MAGNASTAT SWITCH. 


Doal duuige yonr soldmi^ 

CHAimTHEnP! 


MODEL WOOD 


Available in: 

600°F 700°F 800°F 

(315°C) (370°C) (430^0) 

SINGLE FLAT 1/16" (1.6mm) 
3/32" (2.4mm) 1/8" (3.2mm) 
3/16" (5.0mm) 1/4" (6.4mm) 


The W60D is an iron to suit all requirements from 
transistors or printed circuit work through heavy 
electrical connections to sheet metal work. It has 
interchangeable tips in 3 controlled temperatures 
. and 5 sizes. 


Weller 


temperature 
controlled 
soldering tools 


Distributors: 

CEMA (Distributors) Ry. Ltd. 

21 Chandos Street, ST. LEONARDS. N.S.W. 


ELECTRONICS Australia, September, 1973 


111 










































^^'suiat^iis pit theme . 

ivith Silcrpn! 

Although it’s only two years since the very first Silcron turntable was released, this economical and noise-free bell 
driven turntabie has captured a* substantial percentage of the Australian hi-fi market. The original Silcron Mk. Ill 
appeals to the hi-fi enthusiast who demands perfection yet is cost-conscious; without doubt it is the finest turntable 
available at the price. 

Like all engineers who are also perfectionists, the designers of the original Silcron turntable have recognised the 
need for a deluxe model. And so we release the new Silcron Mk. IV “Isophonic” Series. It combines all the proven 
attributes of the Mk. Ill with new design and engineering features which make it the most outstanding turntabre 
available in Australia today ... no other turntabie offers as much performance for relatively low cost. 


FEATURES OF THE SILCRON TURNTABLES:— 


SILCRON MK. III. 


SILCRON MK. IV “ISOPHONIC” SERIES. 



• Sealed 12 pole synchronous motor. 

• Belt drive . . . noise-free. 

0 Wow and flutter — less than 0.04%. 

• Lightning fast speed change. 

0 Two speeds — SSVb and 45 r.p.m. 

0 Dynamically balanced cast aluminium turntable 
platter. 

0 Only 3 moving parts. 

0 Anti-static mat at no extra cost. 

0 Height above motor board — 2". 

0 Precision engineering throughout. 


CHOICE OF MODELS — SILCRON MK. Ill; 


0 Basic turntable only, unmounted. 

0 With motor board and timber base. 

0 With independently sprung motor board, dustproof pers¬ 
pex cover, professional tone arm and magnetic stereo 
cartridge. 


0 New sealed 8 pole 750 r.p.m. synchronous motor. 
0 Belt drive . . . noise-free. 

0 Wow and flutter — less than 0.04%. 

0 Lightning fast speed change. 

0 Two speeds — 33V3 and 45 r.p.m. 

0 Dynamically balanced cast aluminium turntable 
platter. 

0 Four times the power of the Mk. III. 

0 New centre bearing shaft assembly. 

0 Acoustically insulated turntable platter and pick-up 
assembly which eliminates acoustic feedback. 

0 Tone arm tracking is constant. 

0 New vibration absorbent anti-static mat. 


0 Basic turntable, unmounted. 

0 With professional quality tone arm. 

0 With attractive oiled teak base. 

0 With professional tone arm and attractive oiled teak base. 


CHOICE OF MODELS — 


SILCRON MK. IV 


Note: Dustproof perspex covers and spring mounted timber bases are available for both Silcron models. 


ASK FOR A DEMONSTRATION! 

See your franchised Bleakley Gray dealer. You'll find it costs very little to step up to Silcron! 



Service facilities and spares are available In all states, if ever required. 

Australian National Distributors: 

Bleakley Gray Coiporation Pty.LimIted. 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* Telex: 31904 Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555. Brisbane Office: 3 Prospect St., Bowen Hills, Old. Tel. 52 7333 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel 2 5322. 
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^-iXiEVy: PROpliCTS 


Versatile new hand tool 
for wire wrap installations 

A new low cost hand wire-wrapping tool has been released by the Cambridge 
Thermionic Corporation. Small enough to slip into a shirt pocket, the new tool 
is designed for hand wrapping 30 AWG wire on to a 0.025 inch square wrap 
post. It should be ideal for the speedy assembly of temporary and ex¬ 
perimental test circuits. The price Is a very attractive $2.00 net. 


Conventional wire wrapping, or a 
modified wrap (where the insulation is 
wrapped for about one and one half turns), 
is relatively simple with the Cambion 435- 
1816 hand tool. The tool will perform a 
conventional solderless wrapped connection 
conforming with MIL standard 1130 and 
EIA standard RS-280 A. Performance of 
wire wrapped connections made with this 
tool is excellent, and high strip strengths 
and tight corners are achieved. 

A wrap is made by inserting pre^stripped 
wire in the end of the tool in either of the 
offset holes until the insulation comes in 
contact with the tool. The end of the wire is 
bent back in a “V” shape to secure the wire 
in the tool, and the insulated portion is bent 
at right angles to the axis of the tool. The 
tool is then placed over the wrap post and 
lowered to the level where the connection is 
to be rnade; it is turned by hand until all the 
stripped wire has been wound around the 
post. 

A modified wrap can be made by per¬ 
mitting the insulation to turn with the first 
one and one half turns of the tool. 



The tool should be ideal for makmg field 
modifications, building small systems in 
laboratories, teaching, and other non¬ 
production wrapping applications. 

For further information contact the 
Australian representatives for Cambion, 
General Electronic Services Pty Ltd, 99 
Alexander St, Crows Nest, NSW 2065. 
Telephone 439 2488. 




Weller temperature controlled soldering 

irons are distributed by... 

N.S.W. 

DOUGLAS ELECTRONICS 

GEORGE BROWN & CO. 

S. AUST. 

WATSON VICTOR 

COMPAR DISTRIBUTORS 

E.M.I. (AUSTRALIA) LTD. 

GERRARD & GOODMAN 

GENERAL ACCESSORIES 

WARBURTON FRANKI 

MACELEC 

DICK SMITH 

W. AUST. 

W. J. MONCRIEF 

VIC. 

WARBURTON FRANKI 

E.M.I. (AUSTRALIA) LTD. 

GENERAL ACCESSORIES 

GENERAL ACCESSORIES 

A.C.T. 

RADIO PARTS 

ELECTRONIC 

WARBURTON FRANKI 

QLD. 

WALTON ELECTRONICS 

COMPONENTS 

WARBURTON FRANKI 

CB103 


HI FI Stereo Bar 


Look! Why not add two extra Channels to your 
stereo system? It only costs $5 incl. post, for a 
complete matrix decorder kit. EA, Nov 72. 

Speaker Cabinets. A pair ready assembled 
completely wired with crossovers and grille 
cloths as well as terminals with 1 8.30 speaker 
plus 2 tweeters In each cabinet 35HZ-18HZ. 30w 
RMS with 3 / 4 " timber either in Teak or Walnut. 
Dimensions per cabinet 23’/2" x ISVz" x 103 / 4 ". 
Limited stocks at this special price $125 pair plus 
road freight. Leaflets on application. 

HEADPHONES. De Luxe hi fi padded 4-16 ohms 
10ft spiral cord — plug only $7.95 + 65c postage. 

Speaker's msp 8" 14w. with transformer bracket 
3, 8, 15 ohms $8.75 + 65c postage. 

12" 14W 8.15, ohms $11.75 + 75c postage. 

6V2" 12W8, 15 Ohms $7.50 4 - 65c postage. 


(Philips) 1" 20W. Tweeters 8 ohms 1K-22KHZ $20 
pr. -f $1 postage. . 

8" 20W 8 ohms 22 / 1 / 8KHz Woofer. $16.75 -f 65c 
post. 

12" 25W 8 ohms. 35-15KHZ wide range $38.25 + 
road freight. 

12" 40W 8 ohms woofer 10/12/ KHz $43.50 + 
road freight. 

12" 50W 15 ohms HI power 30/ 12KHz $43.50 + 
road freight. 

Speaker cable. 2c foot $4.60 per 100 yds. 


MODERN 

ELECTRONICS 

94 Elizabeth Street, 

GPO 5402 CC. MELBOURNE 
VIC 3001 (COD Avail) 


8 CHANNEL 
OSCILLOGRAPHS 
(CHART RECORDERS) 
ONLY) 

Built for N jt.S.A. 
GEMINI tracking by 
Sanborn Co. (USA) 


Only $2,250 per 
unit (less than 
$285 per chan.) 
offers will be 
considered 

5 timing & event marker channels in addition to 8 
oscillographic channels per unit. 

Full range of calibrating & adjustment controls 
for each channel. 

Buyer of both units gets FREE steel shipping & 
shock mounting frame. 

Complete NASA illustrated technical manual 
available with installation, operating, maint 
instructions, wiring diags, etc. 

For inspection arrangements, deposit 
cheques {10%) or technical enquiries, 
write: 

S. Feirson 

Box 2325, GPO Sydney, 2001 
or ring 39 1124 8-9.30 am. 
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LISTENING TO 
to THE WORLD 


by Arthur Cushen, MBE 


The introduction of the new frequency, 9545kHz, by the Solomon Island 
Broadcasting Service has resulted in better coverage of the ares. It has also 
enabled reception of the signals In more distant parts of the Pacific. 


The Solomon Islands Broadcasting Service recently 
introduced the new frequency of 9545kHz, and ac¬ 
cording to a verification from the station it is providing 
good coverage in the area. In the past, they have had 
poor reception from the station in some other islands of 
the Solomons group during daylight hours. As a result, 
they commenced transmission on 9545kHz. Although 
they had trouble in obtaining reception reports from 
some of the more remote islands, present indications 
are that at least 70% of the Solomons are able to obtain 
good reception. 

The frequency of 9545kHz is now used from 2130-2400 
and 0115-0245GMT daily. Other services are carried on 
3995kHz. The station opens at 1855GMT and closes at 
1115GMT, and these times give the best reception in 
Australia and New Zealand. 

njDJ ON 3135kllz 

An unusual signal has been heard in New Zealand in 
the past few weeks on 3135kHz when HJDJ has been 
closing its transmission at 0500GMT, and heard again 
opening at llOOGMT. This frequency is outside the 
usual 90 metre band and according to the station an¬ 
nouncement, they are operating only on medium-wave 
on 1030kHz. HJDJ has the slogan “La Voz de los 
Libertadores” and is located in Duitama, with the 
mailing address of Aereo 1030, Duitama, Colombia. 
This station has also been received by Chris Davis of 
Featherston, NZ, who confirms our reception, hearing 
the same type of program, at good strength. 

RECENT VERIFICATIONS 
PAPUA NEW GUINEA: Radio Kundiawa confirmed 
reception with the usual folding sheet which indicates 
stations operated by the Administration. Radio 
Kundiawa operates on 2370kHz with 2kW, 0630- 
1200GMT. Broadcasts are in Pidgin Kuman, and the 
mailing address is PO Box 228, Kundiawa, Chimba 
District Papua New Guinea. 

MARSHALL ISLANDS: WSZO which operates on 
medium-wave 1440kHz and can be heard up to 
1200GMT; verified with a prepared card signed by L. 
N. Edwards, Station Manager. The address of the 
station is Radio Station WSZO, PO Box 18, Majuro, 
Marshall Islands, 96960. 

AFRICAN NEWS 

Some of the latest news from the African continent is 
supplied by Colin Miller of Johannesburg, who reports, 
that after many months of negotiations, Trans World 
Radio have at last got the green light to build a radio 
station in Swaziland. The only information available is 
that there will be one high powered medium-wave 
transmitter and several short-wave transmitters, and 
the target area will be Africa, south of the equator. 

FEBA Seychelles has been heard on 15133kHz at 
1235GMT sign-on. This is probably a test from their 
new lOOkw transmitter. 

BRAZILIAN CHANGES 

Some major changes have taken place in Brazil with 
the establishment of new stations and the resiting of 
others according to Marten van Delft of Holland, who 
recently visited Brazil. 

The station to be given a new location is Radio Rural 
Brasileira, which is being moved to the town of 
Altamira, Northern Brazil, by the new Transamazonic 
Road. It will be renamed Radio Novo Mundo. A decree 
to this effect was enacted by the Government of Brazil. 

Radio Nacional, Rio de Janeiro, is currently using a 
new 100kW transmitter on medium-wave, 98bkHz. The 
old 50kW transmitter which was formerly on 980kHz is 
being converted for short-wave operation and will use 
a frequency of 6145kHz. 



Radio Aparacida, which operates on 9635kHz from 
0900-0300GMT and uses lOkW, is building a new short¬ 
wave complex, which will be in operation by the end of 
the year. 

COLOMBIAN NEWS 
Another transmitter operating from Bc^ota has been 
heard on a 24 hour a day schedule in the 49 metre band. 
For some months Radio Super on 6065, Radio El Sol on 
6143 and Radio Emisora Nueva Granada on 6160kHz 
have been operating all night, and are best heard 
around 0700GMT. 

Another Colombian station is also operating 
throughout the night on an irregular basis and this is 
Radio Continental on 6125kHz. The station has the call 
sign of HJKE and the postal address is Aereo 8467, 
Bogota, Colombia. The station has been received well 
on 6125kHz up to 0800GMT when the frequency is 
blocked by the Voice of America at Delano, which 
opens at 0800GMT on the same frequency. 

BANGLADESH SCHEDULE 
According to the Radio DX Club of India another 
transmitter of Soviet construction, lOOkW power, is 
now in use. The external service schedule of Radio 


Bangladesh, is as follows: 

GMT kHz Language 

0230-0300 9690, 15520 English 

1230-1300 15455, 17690 English 

1320-1400 4890, 9850 Nepali 

1410-1800 11650, 15520 Various 

1845-2100 9495 Bengali 


SOUTH AFRICA CHANGES 

In the past few months. Radio South Africa at 
Johannesburg has made several attempts broad¬ 
casting to Australia and New Zealand on a regular 
basis, but without success. The transmission times 
have not been altered, but lower frequencies have been 
used in an attempt to provide a reliable signal in this 
area. 

The new frequencies for the transmission to New 
Zealand from 0755-0850GMT are 9525, 11970, and 
15220kHz, these channels replace 15160, 15220, and 
17805kHz. The service to Australia from 0855-0950GMT 
has been assigned the same new frequencies. The 
falling sun spot count has resulted in the need fw lower 
frequencies, furthermore, the path from South Africa 
across the Auroral Zone makes transmission difficult. 
According to Radio South Africa in their June report, 
they state that in the service to Australia and New 
Zealand, all frequencies are unsatisfactory. The 
possibility of changing the beam direction and/or 
time of broadcast is being investigated to provide 
better reception. 

CBC SOUTH PACIFIC SERVICE 

The Canadian Broadcasting Corporation has a daily 
service to the South Pacific, which is well known to 
listeners in this area. Recently the writer broadcast on 
the Radio Canada Short-Wave Club a histo^ of his 
association with the CBC International Service. 

The 50kW transmitters at Sackville were first heard 
in 1945, and during that year, many reception reports 
were furnished at the request of Jack Acton; sent from 
the BBC London to get the service in operation. My 
appointment of Technical Observer followed shortly. 
On July 6, 1947, the first transmission to the South 
Pacific was broadcast, and the cablegram received 
announcing this new service, indicated it was to be 
broadcast on Sunday only, from 0800-0900GMT on 9610 
and 11720kHz. 

Following the success of this weekly broadcast, a 
daily transmission was commenced and the time 


changed to 0830-0930GMT, which is the schedule at 
present. The frequencies were altered to 5970 and 
9630kHz, which carried the transmission for many 
years, but in November 1971, the frequency of 9625kHz 
replaced 9630kHz, and these two frequencies are in use 
today. A power increase from 50kW to 250kW was made 
in the past year, and Radio Canada is now one of the 
most consistent signals in Australia and New Zealand. 

MASIRAH ON 1320kHz 

The BBC relay station on Masirah Island in the Red 
Sea has recently changed frequency. The station which 
was opened in 1%9 consists of two 750kW transmitters, 
and in the past has operated on 701 and 1410kHz. The 
701kHz transmitter carries the Arabic service, as well 
as other languages of the Middle East. 

The transmitter on 1410kHz carries the BBC World 
Service and recently moved to 1412kHz to avoid in¬ 
terference, but as this move was not successful, the 
new channel of 1320kHz is now being used. Reception in 
this area is best around dawn when BBC News at 
1800GMT can be heard under the signals of 3BA 
Ballarat. 

There is some controversy in DX circles as to 
whether Masirah is counted as a new country, as it is 
generally listed as part of the Muscat Protectorate. 
The status of several of the former States in this area of 
the Persian Gulf is under discussion at the moment, 
since they are no longer under British protection. In 
thd case of Masirah, it is known that this Island was 
bought by Britain to provide the site for a relay base in 
the area. In the past, the BBC has established relay 
bases in Somalia, closed down when the country gained 
independence, and likewise when Aden and Perim 
received their independence, these transmitters were 
also closed. It is generally agreed that Masirah is a 
new country for the medium-wave listener. 

POPULARITY POLL 

Recently, a survey was conducted by one of the 
leading North American short-wave clubs, to find the 
most popular station with listeners in that part of the 
world. Last week the results were announced, and 
Radio Nederland at Hilversum, Holland, was placed 
first. This position has been held by the station for 
many years in various polls conducted throughout the 
world, which is proof of its high esteem with listeners. 
Second place went to the BBC World Service, followed 
by Radio Canada, the Voice of America and Radio 
Australia took fifth place. 

These five stations continue to dominate In¬ 
ternational Short-wave listening. Stations like Radio 
Moscow, Radio Peking and others, which q)erate for 
longer hours and with more powerful transmitters, 
have failed to gain any recognition in recent surveys. 

FLASHES FROM EVERYWHERE 
MALTA: According to a report in Frendx, the Deut¬ 
sche Welle has advised, that the station’s new relay 
base of three 250kW short-wave transmitters will 
become operational in 1974. It is only 20 years since 
Deutsche Welle commenced operation from its tran¬ 
smitters in Germany, when a 20kW station was opened 
on 3 May 1953. Since then, the station has made rapid 
progress, with an increase in power to 500kW of several 
of its transmitters, while a relay base at Kigali in 
Central Africa is also operating. Plans have also been 
announced for another relay base, to be built in the 
Caribbean areaijointly with the BBC. 

SWEDEN: Radio Sweden is issuing a new verification 
card to celebrate the 25th anniversary of Sweden- 
Calling DXers. This new card commemorates the first 
broadcast in February 1948, and the card details how 
this is one of the world’s oldest and best established 
programs for DXing. 

ANDORRA: According to, “Sweden Calling DXers,’’ 
Radio Andorra has returned to short-wave, and is 
being reported on 5955kHz. This is a relay of the 
medium-wave program, which is on the air from 0500- 
2400GMT. Radio Andorra, has been on short-wave 
previously, and we first verified this country in 1945 
when they were using 5985kHz. 

MONACO: Trans World Radio has an added Russian 
transmission at 0345GMT on the new frequency of 
7125kHz. 

INTERNATIONAL WATERS: “Radio AUantis’’ is a 
new commercial radio pirate station, which took the 
air from an anchorage in the North Sea. It was fitted 
out in Denmark, and it is broadcasting commercial 
programs to listeners in Belgium. The ship is sup¬ 
ported from the Netherlands. 

ASIA 

SOUTH KOREA: HLDA on 1570kHz, operated by the 
Far East Broadcasting Company, is now in regular 
operation and can be heard at 1500GMT. The power of 
the transmitter is 250kW, and the station was recently 
moved from Okinawa to its new site on Cheju Island. 
The station carries gospel programs in Korean and 
Chinese. 


Notes from readers should be sent to Arthur Cushen, 212 Earn Street Invercargill, New 
Zealand. All times are GMT. Add 8 hours for WEST, 10 hours for EAST, and 12 hours for 
NZ, plus 1 hour if on daylight times. 
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Ifbur future is a 

^ challense -to both of us 


^It’s good to know someone cares about your future, just as 
much as you do. On this page are 236 different ICS career 
choices. With each course comes the personal attention of 
individual tutoring, the most advanced home study methods 
.—^to give you the best start to a successful future. Take up 
the challenge for a better tomorrow. Check the list, select 
your course. Mail the coupon right now and we’ll send you 
full course details. 


Accounting 

Accountancy 
Bookkeeping 
Company Secretary 
Costing 
Income Tax 
Station Bookkeeping 

Advertising 

Advertising Diploma 
Copy Writing 
Direct Mail and Mail 
Order Advertising 
Magazine & Newspaper 
Advertising 

Architecture & Building 

Architectural Assistants 
Architectural Diploma 
Building 

Building Supervisors 
Carpentry & Joinery 
Clerk of Works 
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Art 

Cartooning 
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Fashion. Illustrating 
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Shop Tickets—Showcards 
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Designing 
Becreational Art 
Watercolour Painting 
Window & Interior 
. Display 


Automotive Civil Engineering 
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Automatic Transmission Overseer of Works 
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I.A.M.E. Exams 
Motor Engineering 
Motor Mechanics 
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Spray Painting 
Old. Motor Mecn. 

Vic. Auto. Mech. 
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Business Letters 
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Critical Path Analysis 
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Foremanship Principles 
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Chemical 

Chemical Engineering 
Industrial Chemistry 
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Plastics 


Drafting 

Architectural Drawing 
Builders' Plan Drawing 
Construction Draftsmen 
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Arch. Elect. 


Drawing Office Practice 
& Machine Design 
Jig'S Tool Design 
Machine Drawing 
Reading Blueprints 
Sheet Metal Drafting 
Structural Drawing 
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Diesel Engines 

Stationary Diesels 
Basic Diesel Engines 
Highspeed Diesels 
Internal Combustion 
Engines 

Electrical 

Electrical Motor Repair 
Electrical Mechanics 
Industrial Electricians 

English & Writing 

Freelance Journalism 
Introductory English 
Professional Writers 
Script Writing 
Short Story Writing 

Engineering Certificates 

Boiler Attendants 
Boiler Inspectors I 

Steam Engine Driver | 

General Courses i 

Amatdur Radio I 

Fire Engineering < 

Photography • 

Shorthand-Typing J 

Small Boat Sailing I 

Textiles ^ 

General Education I 

Calculus I 

Economics , 

Introductory Psychology I 
Logarithms I 

Report Writing ' 

Reading Improvement I 


High School 

Educational Dip. or Cert. 

Foreign Languages 

Higher School Cert. 

Senior-Leaving 

Matriculation 

Mathematics 

Nurses. Police & . 

University Entrance 
School Certificate 


Mechanical 

Electric & Gas Welding 
Farm Machinery 
Hydraulic & 

Pneumatic Power 
Mechanical Engineering 
Plumbing 

Production Engineering 
“ ■■■ Control 


Quality ( 


IIIMI 
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Safety Engineering 
Value Analysis 
Vibration Analysis 
Workshop Practice 


Refrigeration & 
Air-conditioning 
Air-conditioning 
Domestic Appliances 
Heating & Ventilation 
Refrigeration 


Sales & Marketing 

Company Representative 
Comprehensive Selling 
Creative Salesmanship 
I.S.M. Exams 
Marketing Management 
Market Research 
Public Relations 
Retail Merchandising 
Sales Management 


Tertiary Level 

Advertising Institute of 
Aust. (A.A.I. Aust.) 

Chartered Institute' of 
Secretaries (A.C.I.S.) 

Commercial Education 
Society Diploma in 
Accountancy (Dip. Ac) 

Institute of Affiliate 
Accounts (I.A.A.) 

Institute of Automotive 
Engineers (M.I.A.M.E.) 

Institute of Business 
Administration (A.I.B.A.) 

Inst, of Club Managers & 
Secretaries (M.I.C.M.S.) 

Institute of Mercantile 
Agents (A.I.M.A.) 

Inst, of Personnel 
Management (Australia) 
(A.I.P.M.) 

Institute of Public 
Relations (Certificate 
Exam) 


Institute of Radio and V 
Electronics Eng. 
(A.I.R.E.E.) 

Inst, of Sales & Marketing 
Executives (A.I.S.M.) 
Office Managers' Dip. 

-T.S. (O.M.)) 


(M.C.E.S 


TV, Radio Electronics 

Basic Electronics 
Colour TV Servicing 
Computer Technician 
Electronics 

Electronics Technology 
Fundamentals of 
Electronic Computers 
Hi-Fi & Sound Systems 
Industrial Electronics 
Maintenance of 
Electronics Equipment 
Radio & Television 
Engineering & Servicing 
Transistor Radio 
Circuits 


POST THIS COUPON TODAY 


INTERNATIONAL CORRESPONDENCE SCHOOLS, DEPT. 572 
400 PACIFIC HIGHWAY, CROWS NEST. TEL 43 2121. 


Please send me, without cost or obligation, the ICS book on 


Name (Mr., Mrs., Mi8s)_ 
Address_ 
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// the course of your choice Is not listed, nominate the course you want. 



BELT DRIVE T/T 

Complete with quality 
magnetic cartridge and 
base and cover. 


PIONEER SA500A AMP 
As featured in Prelude 
500. 




S O N I CS 
SPEAKERS 

Handle 35 
sounds great 
so. 


3-WAY 

watts and 
while doing 


yours for just $289 complete. 



DUAL 1214 T/T 

Complete with mag. 
cartridge deluxe base and 
cover. 


YAMAHA CA500 AMP 

22/22 RMS. 2-speaker sets 
and filters. 


SONICS 4-SPEAKERS 
3-way, 45 watts. 


Only at 

Blakehurst Sound 

$419 




complete. 


KA-ZAP RECORDS 

BLAKEHURST SOUND CENTRE 

619-621a Princes H'way, Blakehurst, Phone - 546-7462 
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AMATEUR BAND 
NEWS & 

by Pierce Healy, VK2APQ 


An amateur "first" — Doppler anomaly 


It is rare these days for amateur radio to bring to iight something new about 
accepted scientific theory. Observations made of the OSCAR 6 beacon may 
add to the knowledge of Doppler effect and UHF propagation. 


The editorial in the June 1973 “AMSAT Newsletter” 
the Radio Amateur Satellite Corporation publication, 
carried a message that emphasises a contribution that 
amateur radio could make to the world of science. The 
editorial by Tom Mitchell, WB3TBD, and the subject 
he refers to indicates that the amateur satellite project 
could be the means of amending current scientific 
theory. 

‘‘. . . . ‘Continuation and extension of the amateur’s 
proven ability to contribute to the advancement of the 
radio art.’ 

“These words, which should be familiar, are one of 
the major fundamental purposes of the Amateur Radio 
Service as set forth by the FCC. They are words we can 
be proud of. . . especially if enough of us continue in 
this tradition. 

“In this issue we have some information of in¬ 
vestigation and research into a phenomenon which, if 
its existence is proven, will no doubt be considered a 
major contribution to knowledge in the physical 
sciences. (See article on ‘Inverse Doppler’ elsewhere 
in this issue.) 

“Those of us who, for one reason or another, are 
unable to assist in this type of investigation should 
highly commend those who can and do. Taking the 
time to make the meticulous observations and 
calculations needed to document a phenomenon of this 
type takes real dedication. 

“Whether or not these efforts, or similar ones, result 
in significant contributions to knowledge, everyone 
who supports AMSAT can feel that they are supporting 
one of the most worthwhile of amateur radio’s scien¬ 
tific quests in pursuit of the above mentioned ‘fun¬ 
damental purpose’.” 

Space will not permit the inclusion of the article on 
“Inverse Doppler” in full, but some of the major points 
are given which may be of interest and tempt some to. 
observe the phenomenwi. Colleges and universitys, or 
establishments with specialised equipment to make 
accurate measurements, could possibly make ob¬ 
servation for comparison with the findings in the 
United States. 

The article on “Inverse Doppler” is by Ron Dunbar, 
WOMJS and John Fox, WOLER, and records their 
observations while tracking OSCAR 6 and sub¬ 
sequently other scientific and navigational satellites. 

“. . . . a UHF propagation anomaly wa^ first 
discovered while observing the 435.1MHz telemetry 
beacon aboard OSCAR &. For the lack of a more 
descriptive term, we have chosen to christen the 
anomaly ‘Inverted Doppler. 

“The Doppler effect theory may be stated in a 
simplified form’ as follows:— As the satellite ap¬ 
proaches the observer, its velocity is added to the 
velocity of propagation of the radio signal, creating an 
upward frequency shift of the order of 8KHz above the 
true (transmitted) frequency at 435MHz. 

“The amount of upward shift gradually but steadily 
decreases until the instant when the satellite is nearest 
the observer, or ‘TCA’ (Time of Closest Approach). Its 
velocity relative to the observer is then zero, and at 
that instant the observed frequency is the same as that 
transmitted from the satellite; ie, no frequency shift 
either up or down. 

“As the satellite recedes from the observer, its 
velocity is subtracted from the velocity of propagation, 
resulting in a total apparent downward frequency shift 
of approximately 8KHz; a shift during one orbital pass 
of plus or minus 8KHz, or 16KHz total. 

“This normal effect had been noted on all previous 
OSCAR satellites. However, on 24th October, 1972, 
WOLER (John Fox, of Minneapolis) noted an unusual 
occurrence immediately following ‘AOS’ (acquisition 


of signal) on Orbit 118 of OSCAR 6, Instead of the 
normal frequency shift, the frequency was climbing at 
a rapid rate. The climbing effect gradually decreased, 
stopped, and then followed the normal Doppler shift for 
the duration of the pass. 

“Since no one else in the Minneapolis area was 
tracking the 435MHz beacon at the time, WOLER was 
unable to verify the observations and assumed the 
strange behaviour to be caused by drift in his 
receiving system. A thorough equipment check 
revealed no malfunctioning components. Subsequent 
orbits occurring that evening exhibited only normal 
Doppler characteristics. 

“The following evening, the same upward shift was 
noted! This time, both the amount of upward shift, as 
well as the duration of the effect were measured and 



Solid curve represent Doppler theory. 
Dotted portion shows effect observed 
during north bound night time passes. 


recorded as being approximately plus 450Hz and seven 
minutes following AOS. 

“At this juncture, WOLER contacted WOMJS (Ron 
Dunbar, also of Minneapolis) who had been observing 
signals on the 146 / 29MHz translater aboard OSCAR 6. 
After discussing the anomaly at length, WOMJS 
modified his receiving equipment to allow reception of 
the 435MHz beacon. 

“With two tracking stations now in operation, the 
rate of data collection was greatly increased, and with 
the stations on a north-south line only 40 kilometres 
apart, it was readily verified that both stations ob¬ 
served exactly the same phenomenon. 

“After about three weeks of tracking and data 
analysis, it became evident that the Inverted Doppler 
anomaly was roughly confined to an equatorial 
crossing between 60 degrees west and 90 degrees west. 
It was not possible to closely define the exact boun 
daries at the time. 

“Further analysis revealed that the duration of the 
effect was related to equatorial crossing time and 
showed an average duration of approximately 7.5 
minutes past equatorial crossing on the northbound 
night tinie passes of OSCAR 6.” 

WOLER and WOMJS then turned their attention to 
southbound orbits passing the same area in which the 
effect had been noted on the northbound passes. 

“Extensive investigation proved fruitless. Ab¬ 
solutely no abnormal effect was observed on south¬ 
bound daytime passes, even though they crossed 
exactly the same area as the night time passes had.” 

Continued investigation of the night time passes 
resulted in further refinement of the data. The effect 
was found to encompass an area between 50 degrees 
west and 105 degrees west longitude as observed from 
the location in Minneapolis 45 degrees north, 105 


Radio clubs and other organisations, as well as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in these column^. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, 22(30. 

ELECTRONICS Australia, September, 1973 


degrees west. The magnitude of the upward shift 
varied from 20Hz to 550Hz, with the greatest majority 
of measurements falling in the range 200-500Hz. 
Duration of the effect past equatorial crossing 
averaged 7.43 minutes, with 91pc of toe readings falling 
within the range 6-9 minutes. 

Checks were made on the 137.5MHz signal from the 
NOAA-2 weather satellite launched from the same 
vehicle as OSCAR 6. Even though these two satellites 
were only 20 minutes apart with almost identical 
equatorial crossing, no inverted Doppler effect was 
noted on- the NOAA-2 satellite 137.5MHz signal. 

When the 435MHz beacon’s power output dropped on 
orbit 1081 the fwo observers built equipment for the 
400MHz satellite band, with these results:— 

“Finally ... we experienced success on January 
30to 1973. Inverted Doppler was c served on a satellite 
named Copernicus, operating on approximately 
400.562MHz. Spurred on by this new evidence, and 
assisted by many other amateurs who suggested 
possible frequencies, satellites, and orbital 
parameters, we finally located a group of five satellites 
which were in continuous operation and in a near 
circular orbit inclined only plus or minus 2 degrees off 
toe poles. 

“These satellites are part of toe Navy’s ‘NAVSAT’ 
(Navigational Satellite) system, transmitting on 
149.998MHz and 399.968MHz simultaneously, by 
multiplying a common frequency source at 49.996MHz 
3 and 8 times. One important difference between these 
satellites and OSCAR 6 is their orbits’ relation to solar 
time. At toe tine we commecned tracking toe NavSats, 
their northbound pass occurred in toe day tine; south¬ 
bound at night; exactly opposite of OSCAR 6. 

“The ‘Inverted Doppler’ was indeed observed on the 
southbound night time passes, occurring almost 
exactly as predicted earlier. The normal downward 
shift merely tapers off and ceases, followed by several 
minutes of absolutely stable, steady signal until LOS. 
Absolutely no abnormal behaviour was observed on 
northbound daytime passes. 

“Finally, all the necessary data were collected and a 
new set of computer listings containing orbital 
predictions was rapidly prepared by WORLI (Hank 
Oredson). As the fates would have it, the effect ceased 
abruptly on the next day 5to February 1973. As of 5to 
May, 1973, toe effect has not been observed again.” 

“To summarise some of the findings concerning the 
anomaly:— 

”1. Inverted Doppler is apparently a night time) 
effect. 

”2. Inverted Doppler is apparently a seasonal effect, 
perhaps centred on toe winter solstice. 

”3. Inverted Doppler seems to be frequency 
selective, since its effect was never observed at 
137.5MHz. 

”4. Inverted Doppler effect apparently ceases when 
the satellite reaches toe vicinity of 23.24 degrees 
north latitude (average) computed from the 
satellite’s velocity and average duration of the 
effect. (The tropic of cancer is located at 23.5 
degrees north latitude.)” 

Investigation into the phenomenon continues, using 
data gathered by research satellites, but no con¬ 
clusions have b^n reached. WOLER and WOMJS 
would welcome any assistance in the effort. 

Looking at a world globe it would appear that the 
southern portion of toe South Island of New Zealand is 
geographically located for observation to be made 
from a corresponding latitude in the southern 
hemisphere. Southern Tasmania could be another 
possibility. 

There is no doubt that reports on observations from 
those areas as well as from others, would be welcome. 

Remember, observations which reveal no variations 
in the normal Doppler Effect are just as important to 
researchers. However, all should be accurately 
documented. 

OSCAR 6 NEWS 

OSCAR 6 surely must be the most versatile, truly 
international, simplest communication satellite yet 
placed in orbit. It was produced on the lowest of 
•budgets (in the main, voluntary work and donation of 
components), but with a large number of participants 
in toe fields of design, ccmstruction, evaluation liaison, 
observers and operators. 

By providing free access to all it has, in fact, proved 
that every backyard could be a satellite com¬ 
munication site. Maybe that comment is not as far¬ 
fetched today as the “Dick Tracy wristwatch radio” 
was in the comic strips, a few years ago. 

At the time of writing, OSCAR 6 had been in orbit for 
nine months. Through the modifications to toe 
operating schedules, to subject the nickel cadmium 
battery to shorter, more frequent charge-discharge 
cycles, it is thought that the useful lifetime of the 
satellite may be extended beyond toe planned period of 
one year. 

More than 1100 stations have made one or more 
contacts via OSCAR 6, very nearly half of them being 
outside the United States of America. The contacts 
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include stations from 59 countries, including; CT2, DL, 
DU, EA, El, F, FC, FP8, G, GI, GM, GW, HA, HB, HG, 
HK, I, JA, KP4, KX6, LA, LX, LU, LZ, OE, OH, OHO, 
OK, ON, OX, OZ, PA, PY, SM, SP, SV, TF, UAl, UBS, 
UC2, UG6, UJ8, UR2, UW6, VE, VH, VKO, VP2V, BPS 
VU, W, LX, YU, ZE, ZL, ZS, 4X, 6Y, 8P. 

The operator leading with the most reported contacts 
via OSCAR 6 is K7BBO with over 3300 QSO’s and is 
averaging about 500 satellite contacts a month. 

The first reported aeronautical mobile com¬ 
munication via OSCAR 6 was by W60AL, who reported 
working K7BBO on 27th April 1973, over a distance of 
approximately 8047 km. The transmitter aboard the 
aircraft was a Gonset Sidewinder operating on SSB 
with less than 5 watts PEP to a simple whip antenna. 
W2GN has had many successful contacts via OSCAR 6 
using an automobile OSCAR terminal. 

AMSAT is encouraging more mobile terminal 
operation with OSCAR 6. In particular, operation from 
small private aircraft, small boats and automobiles, 
especially on SSB, would provide a very effective 
demonstration of the usefulness of amateur sateUites 
for small terminal communication. 

A suggestion by Perry Klein, K3JTE, president of 
AMSAT, opens up a new field for experiments which if 
successful would outshine the achievements of the 
comic strip character referred to eariler. It is not 
suggested that the impossible is being presented as 
logical experiment, but one within the realms of 
possibility. 

“.operation using totally hand held equip¬ 

ment or operation from a bicycle or motorcycle would 
be impressive ‘firsts’, and we urge anyone interested 
to give it a try. If possible make tape recordings of 
some of the mobile contacts and send them to AMSAT. 
QUARTER CENTURY WIRELESS ASSOC. 

Membership of the Sydney Chapter continues to 
grow. Inquiries have been received from other VK2 
call areas. 

Membership applicants must have held an amateur 
licence'at least 25 years ago and at the time of ap 
plication hold a current licence. Dues, payable in 
advance are $7.00 for three years, $14.00 for 6 years and 
^.00 for life membership. Each applicant must pay 
an entry fee of $3.00. 

QCWA members receive a chronological numbered 
certificate of membership, dues and identification 
card, the QCWA call book (every two years), a supply 
of QCWA stamps, QCWA decam and the QCWA news 
issued quarterly. 

The QCWA is primarily a social organisation and 
provides a means of keeping in touch with old friends 
at chapter luncheons, dinners and social outings. 
Membership is in excess of 8500 spread in many 
countries. Headquarters are in New York, USA. 

The Sydney Chapter has the honour of being the first 
and only chapter formed outside the USA. 

The Sydney Chapter meets for dinner at 7.00 pm on 
the second Wednesday of each month at the RSL 
Memorial Club, North Sydney. After dinner those 
present adjourn for discussion on topics of common 
interest, informal type address by overseas visitor or 
invited guest, or to hear highlights of an overseas trip 
by one of the group, these often being illustrated by 
colour slides. / ^ 

Officers are: 

Harry Caldacott President VK2DA 

Pierce Healy Secretary VK2APQ 

Brian Anderson Treasurer VK2AND 

WIRELESS INSTITUTE ACTIVITIES 

The saga of the repeater channels continues. The 
NSW division, WIA, invoked clause 44 of the federal 
constitution in answer to the postal vote put forward on 
behalf of the Victorian division. This in essence would 
delay any further action being taken to decide the issue 
by means of the postal vote and the matter to be 
decided by discussion of the federal council at a federal 
convention. 

It was stated on a Victorian division official 
broadcast on 22nd July, 1973, that the South Australian 
division have called for an extraordinary convention to 
be held within the next few weeks. It is believed that 
the Queensland division seconded the proposal. 
SOUTH WEST ZONE CONVENTION 

The 21st annual South West Zone, NSW division, 
WIA, convention will be held at Illabo on the weekend 
29th, 30th September, 1st October, 1973. Illabo is on the 
“Olympic Way’’ between Junee (13 kilometres) and 
Cootamundra (38 kilometres). The convention will be 
held at the Illabo Showground. 

The convention organiser, Jim Pratt, VK2ZPB, 
advises that accommodation will be available at a 
small motel at Illabo. However, there are three motels 
at Junee and many hotels. Caravan sites are available 
at the Illabo Showground with power and new toilets* 
(without showers). Junee has a good camping ground 
with all facilities. Accommodation may be booked by 
sending a deposit of $2.00 to J. Pratt, “Inglewood’’ 
Illabo, 2591, NSW. 

Program: Saturday, 29th September, 1973. 


Registrations from 10.00 am at Showground. Mobile 
“Channel B’’ scramble on the way to Showground, one 
contact per station, all stations within 160 kilometres of 
Illabo. Hidden transmitter hunt in the afternoon. 
Morning and afternoon teas will be provided. 
Smorgasbord dinner will be served at 7.30 pm, 
preceded by drinks. The local Red Cross and CWA 
have combined their culinary talents, so the evening 
meal will be good. The evening entertainment wifi 
include competitions for the chil^en and a possibility 
of a demonstration of colour television. 

Sunday, 30th September, 1973.. 

10.00 am to 11.00 am — All band scramble. 

11.15 am to 12.30 pm — TAlk-in Fox hunt. 

12.30 pm to 2.00 pm — Barbecue lunch. 

Afternoon events will include:— 

Hidden transmitter hunts, blindfold, hunts, ladies 
144MHz scramble, transmitter throwing contest, 
making an abstract sculpture from old radio parts. 
Also raffles and quizzes. It is also hopai to have 
commercial displays, kit sets and text books for sale. 

There will be a contest for the most unusual piece of 
amateur gear — can be anything! 

Good prizes will be presented to the lucky con¬ 
testants and the “Area 5 Contest Award’’ will be 
presented on Saturday evening after the dinner. 

Monday, 1st October 1973. 

Drive around the district and some of the best farm 
land in Australia before returning home. 

The South West Zone convention is one which you 
really cannot afford to miss. Make arrangements now 
to take the family away from home for an enjoyable 
weekend at Illabo. 

Central Coast Amateur Radio Club 

With the Gosford Show only a week or so away, 
members are busy organising the club station, 
VK2AFY, for portable operation at that event. The 
Show will be held on 22nd and 23rd September, 1973, 
and the Show Society have invited the club to stage an 
exhibit. Demonstrations will be given on both HF and 
VHF bands. 

The Central Coast Field Day has been set down for 
Sunday, 24th February, 1974, at the Gosford 
Showground. Make a note of the date. 

A slight modification has been made to the tune up 
circuit of the Central Coast repeater, VK2RAG. To 
trigger the slow speed call sign transmission, a tone of 
180Hz is required in lieu of the original 190Hz. The 
modification became necessary because transmissions 
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TA25C 

$14.00 

BC109 

30c 

Super Specials 

BC108B 

50c 

BASF Tape and 

BC109B 

50c 

Cassettes 

BF115 

65c 

C120 Cas. (trans pack) 

BPX25 

$2.50 


$2.20 

BPX29 

$2.50 

C60 S.M. (snappack) 

BFY50 

96c 


$1.20 

BFY51 

86c 

C90 S.M. (Snap pack) 

BFY52 

$1.20 


$1.67 

BYX21L/200 

$1.00 

2400'LH. 7“ 

tape 

BYX21L/200R 

$1.00 


$7.25 

Mounting for above 25c 

Pack & Post 20c + 5c 
per cassette or 40c -I- 



8c per tape. 



AU above items in stock — immediate 
despatch or your money back. AU new and 
g'teed. Please allow 25c to cover packing 
and post for all semi-conductors. Send 
money order, postal order or cheque. 


) 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 1 lOMHz, J Type 5 to 110MHz, K Type 5 to 110MHz From $5.00 

Write for free comprehensive price iist 
FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY • STABiLITY • ACTIVITY • OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 
AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 
PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

Representatives Australia and New Zealand: Messrs. Carrell & Carrel Box 2102, Auckland. 


W. J. MONCRIEF PTY LTD- 

176 Wittenoom St, East Perth 6000. 

Phone 25 5722, 25 5902. 

PO Box 6057, Hay St, East. 

FRED HOE & SONS P L 

246 Evans Road, Salisbury North, 

Brisbane, Queensland. 

Phone 47 4311. 


ROGERS ELECTRONICS 
PO Box 3 
Modbury Nth SA- 
Phone 64 3296 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, NSW. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD. CLAYTON, VICTORIA. 546 5076 
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WE'RE BACK WITH MORE 

LOW PRICES! 



HOMODYNE TUNER 
KITSET 

(from Electronics Australia) 

Complete with attractive anodised cabinet and 
silk screened front. 

$23 


B: 

STROBE FLASHER 
KITSET 

Produces 800 watts of variable flashing effects 
from ordinary Incandescent bulbs. Variable 
from 'Sunburst' to 30 flashes per second. 
Complete kit of parts rnlnus cabinet. 

$7.80 


D: 


CHIME KITSET 


Touch the sensor, and the loudspeaker 
chimes'. Runs off 9 volts. Kit Includes all parts, 
circuit details and speaker. Cabinet and con¬ 
structional data not provided. 


$5.90 


VHF KITSET 

One transistor, super regenerative, receives 
police, taxis, aircraft, etc. Simple pictorial in¬ 
structions. Works through an ordinary tran¬ 
sistor radio. 


$4.90 


SOLID STATE PHOTOGRAPHIC 
TIMER 

(from Electronics Australia May 1973) 
Complete kit of parts Including print board 
(excluding cabinet). 

$16.45 


J: 


POWER DIODE 1N4007 

Rated 1000 volts at 1 amp. 

4 for $1.00 


C: 

RELAXATRON 

KITSET 

Generates white noise to soothe the nerves. 
This raln-on-the roof effect relaxes both Adults 
and Children. Complete kit of parts with 
speaker (minus cabinet). 

$4.90 


E: 


250 MW AMPLIFIER 


This 3 transistor kitset runs off 6-9 volts. Ideal 
for the experimenter. 20mv sensitivity. Com¬ 
plete with speaker. All parts (minus cabinet). 


$4.90 


G: 


BONANZA PACK 


$20 worth of electros, resistors, capacitors, 
bezels, pots, switches, jack sockets, at least 12 
transistors, etc. 


ONLY $5 


OA95 DIODES 

These are a premium selected OA91. 

10 for $1.00 


K: 


BC109 TRANSISTOR 

Well-known brand. 

4 for $1.00 


qty 


qty 


qty 


qty 


qty 


qty 


A: 


B: 


C: 


D: 


E: 


F: 

izn 

IgI I 

M _1 

-1 

bLl 

1 

1 


I enclose cheque / money order, including 50 cents extra to cover postage. 

We regret that due to currency regulations we cannot accept persona! cheques. 


NAME:.... 

ADDRESS: 


Send this coupon to 


WELLINGTON 


crmnizra 

• all. radio compoimemts • 


CHRISTCHURCH 


L.. 
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P.O. BOX 27 037, Wellington, New Zealand. 
MONEY BACK IF NOT COMPLETELY SATISFIED 


MONEY BACK IF NOT COMPLETELY SATISFIED J 
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from some stations with 50Hz hum'harmonics can 
trigger the slow speed call sign circuit. 

The president Dick Maitland, VK2BBK, will 
welcome visitors to the club rooms at Dandaloo Street, 
Kariong. Correspondence should be addressed to the 
Secretary, Barry Gibbens, VK2ZUX, PO Box 238, 
Gosford 2250, NSW. 

St George Amateur Radio Society 

Meetings of the St George Amateur Radio Society 
are held on the first Wednesday of each month at 7.30 
pm, in the Civil Defence Headquarters rooms. The 
Mall, South Hurstville. The location is 90 metres off 
Ring Road 3. Visitors are welcome. 

In addition to lectures and discussicHis on various 
topics at the monthly meetings, visits are made to 
technical and non-technical institutions. A(X!P classes 
are conducted for those wishing to gain their amateur 
licence. The club’s newsletter “Dragnet” is published 
monthly. 

Membership fees: Full $3.00; Associate $2.50 per 
year, due on the first Wednesday in May. 

Telephone enquiries may be directed to the 
president, John Lambert on 546 6873. 

All correspondence should be addressed to PO Box 
77, Penshurst, 2222 NSW. 

The societys call sign is VK2LE and members are on 
the air every Tuesday, 8.00 pm. 

Sydney University Amateur Radio Club 

The inaugural meeting of the Sydney University 
Amateur Radio Club was held on Wednesday, 4th July, 
1973. After much discussion the constitution was for¬ 
mulated and office bearers elected. These were: 
President Chris Middleton-Williams 

Vice-president Bruce Paterson VK2ZK1 

Secretary-Treasurer Jeff Pages VK3BYY 

The subscription fees were set at $2.00 per year for 
full member^ip and $1.00 for associate. Associate 
membership being available to those other than 
students, graduates and staff of the university. 

Application will be made to the PMG’s Department 
for a club station licence and call sign. Negotiations 
were being made for a room in which to set up the 
station. 

The club meets most Wednesdays at 1.00 pm in 
Carslaw Tutorial Room 8. Anyone interested is invited 
to attend. 

Proposed club activities include Morse code classes, 
commencing in the third term and a range of club 
projects. 

Inquiries should be directed to: 

Sydney University Amateur Radio Club, Box 398 
Wentworth Building, Sydney University, 2006 NSW. 

West Australian VHF Group 

Several more pieces of equipment have been donated 
to the West Australian VHF group for the Wireless Hill 
Museum. These included an AM transmitter, an 
emergency calling system, and an old transceiver. It is 
understood that these were once used in the Royal 
Flying Doctor Service. 

The Wireless Hill Museum project is being un¬ 
dertaken by group members in conjunction with the 
local council authorities. 

Meetings are held on the fourth Monday of each 
month at Wireless Hill. Visitors are welcome. 

Moorabbin & District Radio club 

The Moorabbin and District Radio Club has been in 
existence for 25 years and looks like continuing for 
another quarter century. Always on the lookout for new 
members, particularly the younger fellows just 
starting, the club has much to offer. 

General meetings are held on the third Friday of 
each month and a social get together on the first 
Friday of each month. These meetings are held in the 
Moorabbin Baseball Rooms, Summit Avenue, 
Moorabbin, anytime after 7.45 pm. 

The baseball rooms will be the venue until the new 
year, when it is expected the club will move into their 
own rooms. Plans have been passed and tenders called 
for the construction of the new premises. 

Visitors are welcome. 

Full details of membership and activities from, the 
Secretary, David Rosenfield, VK3ADM, 5 Lygon 
Street, South Caulfield. Vic 3162. 

Geelong Amateur Radio & TV Club 

Five junior members of the club were candidates at 
the August AOLCP examination. It is anticipated that 
VHF activit:^ in the area will increase when the results 
are known. 

The July issue of the GARC Newsletter contained 
some historical facts about the club. The club 
celebrated its 25th anniversary on 7th June, 1973. The 
inaugural meeting being held at the home of Bill 
Brownbill, VK3BU (now deceased) on that date in 1948. 
The first open meeting was held in the studio of the 
Geelong broadcasting station 3GL on 15th June, 1948. 

Progress was restricted due to the lack of suitable 
rooms until permission was obtained to build rooms on 














































the East Geelong Reserve in Storrer Street. The club Is 
now well equipped with test equipment, workshop 
facilities, library, HF and VHF stations, and amateur 
TV apparatus in the course of construction. 

Membership has increased and at the present time is 
over 80 amateurs and associates. The club’s 
N^sletter is circulated both locally and interstate. 

For details write to the Secretary, Alan Bradley, 
VK3LW, Geelong Amateur Radio & TV Club, PO Box 
520 Geelong, Victoria 3220. 

WIA YOUTH RADIO SCHEME 

“Safety First’’ is given a great deal of prominence in 
the Youth Radio Club Scheme. YRSC instructors and 
club leaders emphasise to all club members the need to 
practice safety first and the YRCS rules regarding 
mains operate equipment. 

The YRCS will not accept any mains operated 
equipment as projects until the member has the Junior 
.Radio certificate. They do not allow any junior grade 
member to work on or construct mains operated 
equipment while at the club or class unless they have 
written permission from their parents. Adult members 
attending classes are the only exception. 

So far YRCS clubs have a clean safety record, and it 
is the policy of the organisers to keep it that way, and 
make YRCS a safety conscious organisation 
throughout. 

Broadcasts to YRCS members and clubs are on the 
first Saturday of the month, at 3.00 pm EST, (m 
7146KHZ. The broadcast is originated by the NSW state 
supervisor, Kev Watson, using the call VK2BHV. News 
fw this broadcast is requested from all club leaders. 
Send it to — the State Supervisor, Box 54, PO East 
MaiUand, NSW 2323. 

The official YRCS publication is “ZERO-BEAT” 
edited by A. W. Grove of Salisbury, South Australia. 
The magazine contains articles of interest to YRCS 
members and short-wave listeners. Included is news 
from clubs, correspondence, news, technical articles 
and descriptive articles on projects suitable for the 
various certificates. 

The subscription for “ZERO-BEAT” is 60 cents per 
year post paid in advance. The publication is issued 
every two months, starting with February. 

Correspondence should be addressed to: The Editor, 
Zero-Beat Publications, 6 Trueman Avenue, Salisbury 
East, S. Aust 5109. 

Correspondence Section 

From time to time names of ex-correspondence 
section members appear in the list of successful AOCP 
or AOLCP candidate. In order to evaluate the course, 
the secretary of the correspondence section, Bill 
Tremewen, would like to hear of their success. 

Correspondence section students who were suc¬ 
cessful in recent YRCS examinations were: 

Elementary certificate: John Biddell, Alan Kalir, 
Rowan Gosper, Christopher Trevitt. 

Junior certificate: John McKirdy, Bruce Kreutz- 
berger, Scott Anglim, Evan Stanbury, David Phillips, 
Wayne Brack, Patrick Dibben, Ted Garnett. 

Intermediate certificate: Paul Compton. 

The last five named were students of Group Leader 
Gordon Proctor who conducts YRCS activities in the 
Gosford and Central Coast area of NSW. Gordon’s 
address is 24 York Street, East Gosford 2250. 

For details of the correspondence section in all states 
write to: The Secretary, YRCS Correspondence Sec¬ 
tion, W. Tremewen, 34 Flower Street, Femtree Gully, 
Victoria 3156. 

St George YRCS Training Annex 

Anticipating the novice licence, changes have been 
made to the Audio/ Visual instruction system used at 
the St George YRCS Training Annex. 

In reviewing the results of the Annex activities, the 
education officer said thirty-one YRCS certificates Had 
been obtained by students. These constituted a pool of 
candidates ready for the novice licence as soon as it is 
introduced. 

The revised syllabus will provide lectures on 
Elementary Radio Theory and PMG Regulations. The 
Morse code trainer will be programmed to teach 
candidates to read the code at three words per minute 
in six weeks, then progressing to the 5WPM novice 
licence standard. 

The new class will commence at an early date. To 
avoid disappointment, intending students are invited to 
enrol now. Applications to — Noel Ericsson, VK2MF, 
17 McIntyre Avenue, Brighton le Sands 2216, or 
telephone 59 1658 for further details. 

Westlakes Radio Club 

The Westlakes Radio Club will shortly be moving to a 
new location. As the result of negotiations by the club 
committee a suitable site has been leased by the Lake 
Macquarie Shire Council in York Street, Teralba. The 
club has secured a building suitable to be moved to the 
site and a board of five trustees has arranged finance. 
The club will at last haye its own premises. 

The new locaticm is close to rail tran^ort and has 


plenty of parking space. Working bees will be a major 
activity in the coming months to instaU the various 
facilities for the YRCS classes and social activities. 

Those wishing to participate in YRCS instruction 
classes in the Newcastle and Lake Macquarie areas 
should contact the secretary Eric Brockbank, 
VK2ZOP, PO Box 1, Teralba, 2284. The YRC director is 
Joe Waugh, VK2IQ, telephone 68 2642 (Newcastle). 

MaUland Radio Club 

The Maitland Radio C3ub has won the Institution of 
Radio and Electronics Engineers, pennant award for 
the fourth time since the club was formed seven years 
ago. Pennants are made available annually by the 
IREE through the WIA YRCS to the most efficient 
school and non-school radiq clubs affiliated with the 
scheme in NSW. 

The award for the school club went to the Marist 
Brothers High School Radio Club, Parramatta. The 
club leader. Rev Bro Gyril, gained his own amateur 
licence through the YRCS classes at the Maitland Club. 

During 1972 the MRC achieved outstanding success 
with 72 YRCS certificates gained by club members. 
Three of the four Advanced Radio Certificates issued 
in NSW have gone to members of the MRC. The Ad¬ 
vanced Radio Certificate is the highest award 
available in the YRCS. 

The club has finalised plans for the construction of a 
static display unit. The unit which will be portable will 
have facilities to show facets of the club’s activities to 
the general public. It will include a scale model of the 
club, photographs and an electronically controlled 
sound recording of the club’s progress. 

The NSW power restrictions did not hami^r classes 
at the MRC. Emergency power equipment installed a 


few months ago was put to the test and proved its 
value. The system, designed and installed by mem¬ 
bers, operates automatically. It will allow the club 
station to be fully operative in the case of floods or 
other emergencies. 

Interested persons visiting the Maitland area are 
invited to visit the club. For details, telephone 
Maitland 372282 or 337286. Postal address is 
Secretary, Box 54 PO, East Maitland. ® 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.IA 

14 ATCHISON STREET. 

CROWS NEST. N.aW. 2065 
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-SETS AUST. 




AUSTRALIA’S LEADING ELECTRONIC SPECIALISTS 


VISIT OUR CENTRES AT 


DEE WHY 

21 Oaks Ave., 
Dee Why 
Ph. 982 7500 
(3 lines) 


SYDNEY 

400 Kent St., 
Sydney 
Ph. 29 1005 


BRISBANE 

293 St, Paul's Terr., 
Fortitude Valley 


Ph. 52 8391 


MELBOURNE 

271 Bridge Rd., 
Richmond 

(Church St. Entrance) 
Ph. 42 4651 


ADELAIDE 

50 Grenfell St., 
Adelaide 
Ph. 87 5505 


BUILD THESE KITS AND SAVE!!! 


$ 

21.50 

62.00 


146.00 


55.00 


143.00 


16.50 


22.50 


14.50 


Playmaster 131 1C Tuner 
Playmaster 138 wide band tuner 
Playmaster 132 45 watts RMS 
stereo amplifier 
Playmaster 136 13 watts RMS 
amplifier 

E.T.I. International 416 25 watts 
RMS amplifier 

Economy Bass Reflex full range 
speaker system 
Magnavox 830/2X3TC superb 
speaker system 

Plessey C60/C3GX speaker system, 
modest size with big sound 
Musicolor 11 electronic light 
display 

Transistor Tester, a must for 
the home constructor 
FET 4 Input Mixer economy priced 
audio mixer 

Variwiper controls speed of 
car wipers 

100 watt Guitar Amplifier for power 
plus performance 
Speed Control to vary the speed 
of electrical tools 

EA160 professional quality receiver 
Four channel adaptor for budget priced 
4 channel sound 6.00 

Add for postage to the above prices. 


49.50 


14.50 


23.95 


8.00 


64.00 


13.50 

87.90 


BSR TURNTABLES 

With free replacement diamond styii 

Gll • 301 

This top line automatic turntable features: 
A 4 pole synchronous motor driving a fully 
precision machined cast platter. The 
tubular tone arm has full balance and 
weight adjustments including cue and 
pause control. Anti skate correction is also 
provided. These facilities combine to give 
superb performance with attracTive 
styling to make this the best value for its 
price today. 

Price $56.00 
Pack / Reg Post $3.00 

Gll - 202 

This unit has all of the above features with 
the exception of the platter which Is of 
pressed steel to combine high quality with 
economy for the budget conscious. 

Price $43.00 
Pack / Reg. Post $3.00 

Gll • 205 

The Gll - 205 provides for a very modest 
outlay, most record playing facilities 
required by the user including 4 speeds 
and your choice of either automatic or 
manual play. This unit will enhance the 
performance and appearance of any audio 
system. 

Price $27.70 
Pack / Post $3.00 



E. A. DIGITAL 
CLOCK 


GET AN AF-RF SIGNAL INJECTOR KIT FREE WITH ANY OF 
THESE KITS PURCHASED DURING SEPTEMBER ! ! I 

MAGNAVOX 830 
SPEAKER 



A Digital Clock giving high per¬ 
formance at low cost. Has ex¬ 
ceptional reliability being syn¬ 
chronised to 50Hz mains and can be 
extended to various forms to suit the 
application. 

Features "Nixie" tube neon displays 
but can be adapted for LED 7 
segment displays, if required. 
PRICE: $57.00 for complete kit of 
parts, including "Nixies" and Kit- 
Sets special 1C offer. 

Reg. pack/post $1.50. 


PLAYMASTER 136 



$55.00 Reg P & P $2.00 
A high performance stereo amplifier 
which is easy to construct, by 
following the detailed instructions in 
the Dec. '72 issue of E.A. 13W RMS 
per channel. Freq. resp. 20Hz — 
120KHZ. Five inputs, inc. 
AAAGNETIC. Kit complete except 
for Fairchild transistors. (Fairchild 
stereo transistor pack $7.00.) 


NEW PROJECTS FROM 
AUSTRAUA' 

PULSER PROBE 


'ELECTRONICS 


Electronics Australia, July 1973 
This latest Pulser Probe Logic kit 
from E.A. is a must for your test 
bench. The unit Injects square wave 
pulses to assist in servicing most logic 
circuitry. The kit comes complete with 
probe housing. 

Price only $10.80 
Pack / Post 50c 


VARILIGHT 


This improved version of the popular 
E.A. light dimmer features a new AC 
trigger device to eliminate low-level 
flicker. Finger tip tight control for the 
modern living room. Price Includes 
special mounting chassis. 


$7.90, Post / Pack 50c. 


GDI KIT 

$21.50 

Pack / Post $1.00 




Described In August '70 E.A. will greatly 
improve overall performance of any 12V car, 
either pos. or neg. earth. Kit complete in 
every detail in a diecast box. Transformer 
has secondary Prewound. 


MOODCOLOUR 4 

4 CHANNEL AUDIO COLOUR UNIT 


CREATE LIVING COLOUR THAT MOVES WITH 
THE MOOD OF YOUR MUSICI I I 


Designed to beat all others, this simple to 
tonstruct unit features: 


• 4 independent channels with variable 
filters driving up to iKw ea a Brilliant 
definition • Mono or stereo capability • Only 
100 Mv drive for full display a Handsome 
styling with black front panel and teak ends. 

COMPLETE KIT ONLY $69.90 
(Full instructions supplied) 

R*)g Pack / Post $1.00 


COMPONENT 

SPECIALS 


BC107 

BC108 

BC109 

2N3055 

EAA401 


10 for $3.20 
10 for $3.20 
10 for $3.20 
2 for $3.00 
10 for $2.10 


RESISTOR PACKS: Pack 56 
contains 3 resistors of the 57 
standard values between 10 oh¬ 
ms and 1 meg. Totalling 171 in 
all. Value for everyone, Va watt 
$4.75, V 2 watt $4.84. 


CAPACITOR PACKS: Pack 93 
contains 3 top grade "Green- 
caps" of the 45 values between 2 
pf and 0.47 uf., a total of 135. 
Terrific value at $8.30. 


P / Post on all the above 25c 


We carry a full range of only 
new and guaranteed com¬ 
ponents at guaranteed lowest 
prices. 


TH/S MONTH'S SPECIALS FROM OUR HI-FI RANGE 


AR 11 TURNTABLE 


Experience has shown that 
belt-drive turntables provide the 
ultimate in record driving 
equipment. The AR 11 combines 
this with a 4 pole synchronous 
motor, 3 bearing main shaft and 
double float suspension system. 
The gravity centre static 
balance tone arm features 
automatic return and shut off 
making this professional unit a 
must for the serious music 
listener. All units come com¬ 
plete with a craftsman finished 
teak plinth, smoky perspex top 
and a quality magnetic cart¬ 
ridge. 

Price $129.00 

Pack / Post $3.00 __ 


ROTEL RA 310 
STEREO AMPLIFIER 


High quality at 
modest cost 

The finest value for money in 
medium priced amplifiers in 
Australia. With 60W (IHF) of power 
and less than 0.2% of harmonic 
distortion at rated output, this 
amplifier will outperform many 
more expensive units. 

OTHER FEATURES: com¬ 

prehensive inputs and output 
facilities, provision for two sets of 
speakers, advanced design in¬ 
corporates silicon output tran¬ 
sistors. 

SPECIAL PRICE: 

$129.(W, post/pack $3.00 _ 


3 WAY 4 SPEAKER 
SYSTEM 


Incorporating 2 x 3" tweeters, 1 
X 5" midrange and a specially 
designed 12" high compliance 
roll surround bass driver. This 
system comes complete with 3- 
way L.C. crossover and features 
individual gain controls on mid¬ 
range and tweeters. 

Will handle a genuine 20 watts 
RMS and its performance will 
satisfy the most discerning 
listener. Available mounted on 
Baffle complete with grille cloth 
for only $69.00. P/Post $3.00. 
Call in at any branch and listen 
to the difference ! i i i 


IF YOU CAN’T VISIT 
YOUR NEAREST CENTRE 


SYSTEM 


Featuring the Magnavox 830 high 
performance 8" woofer and two 
Magnavox 3TC tweeters. This now 
famous speaker system provides 
remarkably smooth, wide response 
and 30 watts RMS power handling. 
Available complete or in stages as 
follows: 

Cabinet Kit $22.50, P / Post $3.00 per 
unit. 

Cabirffet Built $32.50, P/Post $3.00 
per unit. 

Complete system including speakers 
— built $58.00, P / Post $3.00 per unit 
830 speaker $17.85, P/ Post $2.00. 
3TC Tweeter $3.00. P Post 75c. 


SPECIAL ELECTRONIC 
EXPERIMENTER KITS 


We stock an excellent range of 
experimenter electronic kits 
which can be quickly and easily 
assembled into practical 
operating units. Ideal as gifts for 
technical-minded members of the 
family. 

Crystal Radio Kit: complete with 
all components including ear¬ 
piece, aerial wire. $5.75, Post 75c. 
10-ln-l Project Kit: circuits in¬ 
clude transistor radios, am¬ 
plifiers, morse code oscillators 
ect. $8.50, Post 75c. 

20-in-l 1C Project Kit: At least 20 
projects can be built with this set 
including electronic bird sound, 
telephone. Photo Burglar alarm. 
Solar Battery radio. All are based 
on a Hybrid monolithic Inteorated 
circuit. $12.50. Post $1.00. 


PLESSEY LOUDSPEAKERS 


8.00 


6.50 


(unless otherwise stated) 

X30 20 watts RMS 1" 
dome tweeter 15.00 per pair 
Philips 20 watts RMS 1" 
dome tweeter 20.50 per pair 

C6MR 20 watts RMS 6" 
sealed back mid range 
New Magnavox 6J 6" 
mid-range 

C80X 20 watts RMS 8" 
twin cone wide-range 
ClOO 20 watts RMS 10" 

CFL woofer 

CIOOX 20 watts RMS 10" 

CFL twin cone wide-range 
C12PX 30 watts RMS 12" 
twin cone wide-range 21.00 

12U50 50 watts RMS 12" 
woofer for guitar and hi fi use 42.00 
12UX50 50 watts RMS 12" 
twin cone wide-range 47.00 

Pack / Post 75c 


14.90 


14.00 


15.50 


NEW CATALOGUE 


KIT-SETS 1973-74 Catalogue, containing over 100 
pages with the very latest in electronic com¬ 
ponents, projects, kits, test equipment, tools, 
servicing aids, accessories, diagrams, 
definitions, hints, etc. Also features a new Hi Fi 
Section containing our selection of the best 
available. 

Price 65c, Postage 20c 

A MUST FOR ALL ENTHUSIASTS, HOB¬ 
BYISTS, SERVICEMEN, AND ANYONE 
REMOTELY INTERESTED IN ELEC¬ 
TRONICS! 

Send your name and address and your 
cheque / money order for 85 cents to our Mail 
Order Dept. 


fO* St«t«.tXOHVENIEHT. $**« OAT wmi OROtR <^teE - SEND YOUR ORDER AND CHEQUE W- .KIT-SEIS_(fAUM£>f(rY 
P Q-BOI !», BEE WHY 2088 - OR PH WtOm ;500(2? HOURS SERVICE). FOR SAME DAY PMG > o6o SERVta. / . 
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DUAL 

TRACE 

OSCILLOSCOPE 

DCT012M'HZ-3db 

AND 

FLAT WITHIN 5% 

OVER THE ENTIRE 
VIDEO BAND WIDTH 

*lnstant selection of line or 
frame trigger from any video 
signal even when it’s buried in. 
noise or varying in amplitude. 


CHECK THE SPECIFICATIONS AND SEE WHY 
IN INDUSTRY EDUCATION AND SERVICE 
THE bwd539A IS SO WIDELY ACCLAIMED. . 


VERT. AMPLIFIERS 

DC-12MHz-3db 
10mV-50V/cm Both Channels 
Ampl. usable to >20MHz 

DISPLAY 

Chan. A & B or 
Chan. B only 

TIME BASE 

200n Sec. to 2.5 Sec./cm 
Including X5 magnification 
and 5-1 Vernier 


TRIGGER 

Chan. A or B or EXT. 

-f or —. Norm, or TV 
Auto, or Level Select 

TRIGGER RANGE 

5Hz to >15MHz 1 cm defl. 

2 cm composite video 

GENERAL 

8 X 10 cm CRT. 3KV EHT 
Z Mod. 20V P-P, 1M12 input 
Horz. Input DC-1 MHz. 0.6-6V/cm 


PRICE 

For this 

Superbly Stable 100% Solid State 
Oscilloscope 

$375 

(12 months’ warranty) 

Plus tax If applicable 
FIS Australian Capital Cities 


b.w.d. 539A. 
Federal StocK No. 
6625-66-046-6608. 
AN AUSTRALIAN 
OSCILLOSCOPE 
IN SERVICE 
AROUND THE WORLD 



FOR OUTSTANDING EXPORT ACHIEVEMENT 


B.W.D. ELECTRONICS PTY. LTD. Designers and Manufacturers of the Finest Electronic Instrumentation 
329-333 Burke Road. Gardiner. Vic. 3146. Ph. 25 4425. 127 Blues Point Road, North Sydney, N.S.W. 2060. Ph. 929 7452. 
S.A.: A. J. Ferguson Pty. Ltd. Ph. 51 6895. WA.: Cairns Instrument Services. Ph. 23 3871. 

OLD.: Warburton Frank! (Brisbane) Pty. Ltd. Ph. 52 7255 A.C.T.: Associated Scientific Sales Pty. Ltd. Ph. 95 9138. 

N.T.: J. C. Electronics. Ph. 3605 and from B.W.D. Agents around the world. 
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INFORMAtlON CENTRE 


DIGITAL CLOCK ALARM: Having just read the ar¬ 
ticle “Low Cost Digital Clock” in your June issue I was 
wondering if it is possible to use the remaining three- 
quarters of the second 7400 IC in the time-setting cir¬ 
cuitry as the logic section for an alarm. By connecting 
four of the six floating inputs to the appropriate pin on 
each of the four indicator tubes using thumbwheel 
switches, the NAND gates could be wired to give an 
output at the selected time. Could you please tell if the 
idea is possible and also what type of alarm may be 
used. 

Also, is it possible to wire a press-to-break switch in 
the 50Hz line from the 330 ohm resistor to “hold” the 
display to aid in time-setting when overshoot has oc¬ 
curred? Thank you for keeping us up to date on the 
novice licensing scheme and hope you wiU continue. 
Finally thank you for a fine magazine. Keep up the 
good work. (T.S., Reservoir, Vic.) 

®Your basic idea for an alarm is good, but un¬ 
fortunately 7400 NAND gates will not interface with the 
high voltage outputs of the 7441 decoders. You would 
n^ separate low vdtage output decoders such as the 
7442, or more complex BCD switching. Also your 
method of connecting the NAND gates together is 
incorrect There is no reason why you cannot in¬ 
corporate a switch to break the input signal to the clock 
to hold the display, however; this seems a good idea. 
Thank you for your encouraging comments. 


ELECniONIC ENGINEERS IN TRAINING: I enjoy 
reading your magazine very much and want to become 
an electronics engineer, ^n you please advise me 
what subjects to concentrate on at school and what 
subjects are offering at universities as I cannot obtain 
any definite information on this subject. Are there any 
drawbacks for a diabetic in cainection with electronic 
engineering? (M.S., Hamilton, Victoria.) 

® First of all M.S., don’t give the matter of being a 
diabetic another thought; this will have virtually no 
bearing on your activity in the field of electronics 
unless perhaps you are aspiring to the role of a 
spaceman! 

Concerning the matter of training; you do not say 
what year you are in at school, at the moment, so it is a 
bit hard to advise exactly. Assuming you are in third 
year, it would be wise to concentrate on maths, 
science, and English for a start. When you have 
completed your schooling it will be more appropriate 
to think in detail, as tertiary courses are in a state of 
change, and are constantly being modified to cope with 
the rapid strides in the technology. 

There are many aspects you may care to ccmcentrate 
on such as communications, circuit design, radar, 
cOTiputers, television, and so wi. Although the 
beginning is the same, courses diverge at a later stage 
to cope with the specialised knowledge required. 


CARAVAN STEREO: As a keen caravanner, I have 
need for a unit combining a 3W per channel stereo 
amplifier to accept the input from a cassette recorder 
CH* playback deck, with a tuner capable of both long 
range and broadband perfOTmance, all to operate from 
12V DC or the 240V mains. I feel there would be a 
demand for such a project. (Signature undecipherable, 
Canterbury, NSW.) 

® Most of your requu*ements would be met by com¬ 
mercial radio/cassette players sold for car in¬ 
stallation, and we are inclined to doubt whether a home 
constructed project along these lines would be 
economically viable, particularly in view of the 
competitive pricing of some of these units and the 
present parts position. However, we will keep the idea 
in mind. 


VINTAGE RADIO RECEIVER: I recently acquired an 
old radio receiver made by Crammond. It covers the 
BC band and a SW band, 13-44 metres (17-22MHz) and 
contains such valves as 80,6CIL6G an EK2G and two 
others covered with shields. The speaker is an Sin Rola, 
electrodynamic type with a 1200 ohm field coil and a 4k 
ohm im^ance transformer. Could you or any ot the 
readers supply me with a circuit diagram, parts list or 
any information including the date of manufacture? 
(Mr W. Syratt, 179 Osborne Rd, Mitchelton, Queens¬ 
land 4053.) 

® Perhaps some reader can supply a circuit and 
details, but our guess would be that it would be a dual 
wave four / five valve receiver of about 1937 vintage. 
We suggest the valve line up would be something like 
this; EK2G octode converter, fdlowed by an IF am¬ 
plifier such as an EF97 followed by a duo-diode-tridod 
such as an EBC33 and the 6(X6G as an output valve. 
The 80 is a full wave rectifier and the HT would be 
about 250V. The IF would be something like 455kHz and 
the circuit would be fairly standard for that type of 
receiver. 


LIGHTHOUSE TUBE: I have recently acquired a 
CV90, a very early lighthouse tube which I believe is in 
working order. It is available for the asking plus 50 
cents postage to anyone forming a museum of elec¬ 
tronics. I have been collecting circuits for electronic 
“gadgets” over the past few years, so if anyone of your 
younger readers or beginners wish to write to me for 
copies of these and some free advice regarding circuits 
and comp<Hients, I will be very pleas^ to h<Mr from 
them. 

Since it is now over five years since you published a 
circuit of an RF Signal (generator (March 1968, File No 
7/ RO / 41) would you please give some consideration 
to remedying this situation. Thank you for the very fine 
magazine — keep up the good work. But I think it is a 
shame the way ^e price has increased over the past 


three years. (M^K. Lawson, 74 Lockheed Street, 
Garbutt, Qld 4814.) 

0'Thanks for the comments, M.K., we will certainly 
consider publishing another RF generator. As you can 
see, we have printed your full name and adcfress so 
that interested readers may contact you directly. 


VALVES AND TRANSISTORS: Having been a reader 
of your magazine for a few years and being interested 
in the valve / transistor controversy raised by A.B. of 
Brisbane in the January 1973 issue, I would like to hear 
your comments concerning my findings when com¬ 
paring a 20 transistor 20 watt amplifier with a 12 valve 
32 watt amplifier, using the same ancillary equipment 
(rf very goal quality. In my opinion, the valve version 
has the edge, although smaU, on the transistor version 
in all circumstance^. How can I measure the dif¬ 
ferences? (A.K.P., Ralboume, WA.) 

® Methods used to measure amplifier performance 
would normally include the standard tests such as 
frequency response, noise and distortion, in¬ 
termodulation, square wave response, and stability, 
speaker-damping, sensitivity, power output and such 
like. 

These tests would require specialised equipment to 
provide meaningful results. Most, if not all, have been 
discussed at some time in the past in “Electronics 
Australia.” It must be remembered that all the an¬ 
cillary equipment can and does contribute to the final 
quality of sound and therefore the correct matching of 
this equipment is important in the final analysis. 

By the way, whatever the results of such an 
exhaustive comparison of performance, they would 
only allow you to make the decision as to which was the 
“better” of the two specific amplifiers concerned. The 
mwe general question of “valves vs. transistOTs” 
would still remain unanswered, as it probably always 
WiU. 


PICTURE TUBE REJUVENATOR: In the “Answers 
to Correspondents” section of the May 1973 issue a 
reader (T.S. Waikerie, SA.) was inquiring about a 
picture tube rejuvenator. You replied that you thought 
there was one in the “Reader Built It” section some 
years ago but that there was no file to which quick 
reference could be made. I was able to make reference 
to old copies in a library and found the article in 
question on page 109 of June 1969. I have been collec¬ 
ting “Electronics Australia” for the past three years 
and consider it the best electronics periodical I have 
seen. (P.F., Crawley, WA.) 

®Thank you P.F. for finding the information and 
taking the trouble to write to us. We trust that it wiU be 
seen by T.S. and other interested readers. Thank you 
also for your kind remarks about the magazine. We 
hope you continue to enjoy its contents. 

(Continued on page 125) 


HOW TO U E OUR UMFORMATiON SERVICES 


As a service to readers “Electronics Australia" is able to offer: (1) Project reprints, 
metal work dyelines, photographs, printed wiring patterns and other filed 
material to do with constructional projects and (2). A strictly limited degree of 
assistance by mail or through the columns of the magazine. Details are set out 
betow: 

PROJECT REPRINTS: These cost 50c per issue-reprint. Thus, a project spread 
over three issues will cost $1.50. Reprints are available for all projects, but no 
material can be supplied additional to that already published. Reprints can be 
supplied more spe^ily if they are positively identified and not accompanied by 
technical queries. Material not on file can normally be supplied in photostat form 
at 30c per page. 

SUBSCRIPTIONS, BINDERS, HANDBOOKS etc: These are handled by separate 
departments. For fastest service, send separate orders to the departments corv 
cerned. 

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for 6in x Sin glossy print. Metal work dyelines 
are available for most projects. Price: $1. These show dimensions and positions 
of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can supply transparencies, actual size, 
positive or negative, as specified. Price: 50c. We do NOT deal in manufactured 
boards. These are available from advertifers. 

BACK NUMBERS: As available. On issues ufJHo six months, face value. Seven 
nwnths to 12 months, face value plus 5c. Thirteen months or older, face value 
plus 10c. Postage and packing, 10c per issue extra. Please Indicate if a PROJECT 


REPRINT may be substituted if the complete issue is not available. 

REPLIES BY POST: These are provided to assist readers encourtering problems 
in the construction of our projects published within the last two years. Note, 
particularly, that we cannot provide lengthy answers, or undertake special 
research or rrwdlflcations to basic designs. Charge: 50c. Irwlusion of an ad¬ 
ditional fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by Post" may 
be submitted without fee and may be answered in the magazine at the discretion 
of the Editor. Technical queries will not be answered by interview or telephone. 
COMMERCIAL EQUIPMENT: "Electronics Australia" does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore not in a position to comment on any aspect of 
such equipment. 

COMPONENTS: “Bectronics Australia" does not deal In electronic components. 
Prices, specifications, etp should be sought from appropriate advertisers or 
agents. 

REMITTANCES: These must be negotiable in Australia, and should be made 
payable to "Bectronics Australia". Where the exact charge may be in doubt, we 
recommend submitting an open cheque, endorsed with a suitable limitation. 
POSTAGE a- PACKING: All charges shown include postage ar»d packing, unless 
otherwise specified. 

ADDRESS: All requests for data and Information should be directed to the 
Assistant Editor, "Bectronics Australia", Box 157, Beaconsfield 2015. 
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If you want to buy Fairchild this is 
how to go about it. First, go to your 
authorised Fairchild distributor. He’s 
been selected on his ability to give our 
customers the kind of attention they 
expect. 

He’s been selected on his guarantee 
to provide sufficient stock to adequately 
cover urgent order situations. 

The broadest range of plastic and 
metal can transistors, power transistors, 
zener diodes and linear and digital 
I.C.’s. And he’s been selected on his 
ability to match the levels of service 
that we have, previously, set ourselves. 

The standards are high. 

The distributors are good. 

If you want to buy Fairchild, this is 
where to buy it. 


N.S.W. 

Warburton Franki Industries (Syd) Pty. Ltd., 

199 Parramatta Road, 

Auburn. N.S.W. 2144. Telephone: 6481711. 

George Brown & Co. Pty. Ltd., 247 Sussex Street, 
Sydney. N.S.W. 2000. Telephone: 5195855. 

South Australia 

Gerard & Goodman Pty. Ltd., 192 Rundle Street, 
Adelaide. S.A. 5000. Telephone: 232222. 

■Qu.e.e.DslaDd 

Douglas Electronics Pty. Ltd., 

Cnr. Collingwood & Tate Sts., 

Albion, OLD. 4010, Telephone: 621899. 

Western Australia 

Warburton Franki Pty. Ltd., 41 Great Eastern Hwy, 
Rivervale. W.A. 6103. Telephone: 618688. 

A.C.T. 

Electronic Components Pty. Ltd., 3 Pirie Street, 
Fyshwick. A.C.T. 2609. Telephone: 956811 

Victoria 

Warburton Franki (Melb) Pty. Ltd., 220 Park Street, 
South Melbourne. Vic. 3205. Telephone: 690151. 
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(and save yourself $2.00 on this FREE three-way test disc!) 

100% accurate frequency/level/speed tests. 

ONiySSmBOTH 


OR 

$3.98 stereo & cassette + free test disc. 
$12.75 quad reel to reel + free test disc. 
$6.35 stereo reel to reel + free test disc. 


(1) Peter Lane's Band — the really great big band sound in 14 
really great tracks. 

(2) The really great (and creative) use of quad music arranging 
by Mel Francis. 

(3) The really great sound engineering by David Woodley- 
Page and Mai Abel at United Sound, Sydney. 

(4) History on disc/tape in seven forms — Stereo Disc, Quad 
Disc (SQ), Stereo 8 cartridge. Stereo Cassette, Stereo Reel-to- 
Reel and Quad Reel-to-Reel. 


RETURN CQUPQN NOW FOR YOUR INAUGURAL QUAD 
ALBUM PLUS FREE TEST DISC - TOGETHER A SAVING 
OF $2.00! EXCLUSIVE TO ELECTRONICS AUSTRALIA 
READERS! 


I-—- 

I To TROUBADOUR RECORDS 

* 118 Terry Street, Rozelle, N.S.W. 2039, Australia. 

• Please send me without delay my $2.00 value FREE 1 ” TEST DISC 
I measuring frequency, level and speed PLUS the following selection 

I of QUAD SOUND TOP BRASS recording. I enclose cheque/money 


order for $.covering selections marked below. Plus 40c postage. 

Qty . IIZZ3 QUAD DISCS @ $3.95 

Qty . 1-1 STEREO DISCS @ $3.98 

Qty . r-1 QUAD 8 CARTRIDGE @ $5.95 

Qty . cm CASSETTES @ $3.98 

Qty . CZZZ3 QUAD REEL-TO-REEL @ $12.75 

Qty . r-1 STEREO REEL-TO-REEL @ $6.35 

Qty . cm STEREO 8 CARTRIDGES @ $3.98 

NAME. 

AD D R ESS.Postcode. 


INTO QUAD SOUND 
NUMBER ONE! 
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ANSWERS fromp.122 


GUITAR AMPLIFIER: 1 am interested m using me 
power amplifier section of the Guitar Amplifier 
published in May 1973 (File No 1 / GA / 20) as a utility 
amplifier. I have a power supply that delivers 25 VDC 
regulated. How will the amplifier perform with this 
supply voltage? Under this condition, what signal level 
would be required at the amplifier input for full power. 
(J.F., East Bentleigh, Vic.) 

©Assuming that you adjusted the bias condition of the 
amplifier for symmetrical clipping at the onset of 
overload, the maximum power with a 25V supply would 
be about 8 watts into an 8 ohm load or 4 watts into a 16 
ohm load. The input signal required to achieve this 
power output is about 250 mV RMS. 


RABBIT EJECTOR: In Forum for July 1973, there is 
reference to animals being affected by supersonic 
radiation. I know of a man, a keen rabbiter, who has 
reportedly seen someone in NSW using a device to 
induce rabbits to leave their burrows. Involved is “an 
electronic box with a couple of wires hanging out of it”. 
Can you suggest what such a device would be and 
therefore help me and my friend to identify with this 
electronic age? (L.S., Warrnambool. Vic.) 

©Although some of our staff members have had 
experience in their boyhood days with picks, shovels, 
ferrets and nets, we have never come up against less 
arduous electronic methods. Maybe some reader may 
be able to tell us what it is all about. 


TRIPLE LIGHT DIMMER: I am building three 
dimmers into one diecast box using the circuit 
published in the April 1973 edition. (File No 
2/PC/18). Is it necessary to use three supression 
inductors, one per triac, or would one (or a modified 
version) do the job adequately? Hope you can help. 
(D.H., Birkenhead, SA.) 

©To do the job properly, D.H., it will be necessary to 
have three complete suppression networks, ie, three 
capacitors and three inductors. Some shielding bet¬ 
ween the three circuits may also be necessary, to 
prevent interaction. 


IGNITION NOISE: I am seeking information about 
ignition and alternator noise in a car radio — 
especially when using a SW converter. I have a number 
of questions which I would like answered (J.Ol 
M oorobpna, Vic.) 

©The best thing we can do is refer you to one of our 
past articles, “Installing a Car Radio” in which most 
questions will be answered. This article was published 
in the February 1969 issue under File No 3/ CAR / 11. 
Reprints are available. 


ELECTRONIC ORGANS: I would like to thank E.A. 
and all the enthusiastic and helpful home-organ-con¬ 
structors for their help recently in overcoming my 
difficulties in obtaining gold wire. For the benefit of 
others who may be in trouble obtaining items peculiar 
to electronic organs I have been advised by the 
president of the “Electronic Organ Constructors 
Society”, Mr Allan Douglas, that such items may be 
easily and cheaply obtained from the following ad- 


NOTES & ERRATA 

COURTESY LIGHT DELAY (June 1973, File No 
3 / MS / 40): With some combinations of transistors the 
47 ohm >/^W resistor in the base circuit of the power 
transistor (2N3055, ASZ16etc) may tend to overheat. It 
is recommended that this resistor be changed to 100 oh¬ 
ms, IW in all cases. 

ADDED VERSATILITY FOR YOUR 130 RECEIVER 
(July 1972, File No 2 / SW / 63): The capacitor from pin 
6 of the IC on the FM IF board, page 39, should be 
marked O.luF. 

POWERPAC (July 1973, File No 2/PS/32): Add to 
parts list, 1-lk carbon preset tab potentiometer. 

SOLID STATE VFO (March 1971, File No 2 / TR / 46): 
In the Veroboard layout, page 67, a jumper is required 
between 22G and 22H. 


dress; Mr Allan Douglas, that such items may be 
easily and cheaply obtained from the following ad¬ 
dress; Mr A. Douglas, 4 Lees Barn Rd, Radcliffe-on- 
Trent, Notts, NG12 2DS, England. (J.B.L., Elizabeth 
Grove, SA.) 

Thanks for the kind remarks. As you can see, we 
have published the information received, and hope that 
all problems for “home-organ-constructors” will now 
be solved. Thanks for passing on the infoi^ation. 

DEAD LETTER: A letter and reprint material ad¬ 
dressed to Mr J. M. Congerton, Flat 23, Park Avenue 
Apartments, 132 Mounts Bay Rd, Perth, WA 6000 has 
been return^ by the PMG’s Department, marked “No 
longer at this address”. If Mr Congerton will advise us 
of his new address we will forward the material to him. 


4-CHANNEL DISCfrom p.57 

his saxophone solo was particularly suitable 
for one track, but this gentle movement 
becomes obvious only to those who listen 
rather than just hear. 

Referring again to time constants in 
reverberation systems, we found that a 
common method used in stereo mix down of 
delaying the signal through tape delay 
before feeding the signal into a reverbera¬ 
tion plate was generally not as effective as 
applying the signal directly to a rever¬ 
beration chamber, without tape delay. 
However, on two of the tracks, it was found 
preferable to introduce tape delay ahead of 
the reverb chamber. 

An interesting effect was obtained on one 
track, where the trumpets and trombones 
play a staccato section building up to a 
climax. Here we used a direct tape echo 
from front to back. We took the signals from' 
the two front channels and fed them into an 
independent stereo tape recorder, the 
signals from its replay head being fed into 
the rear speakers in reverse phase. 

You can iniagine the effect which would 
result in paralleling front and rear channels 
of this quadraphonic mix through two 
channels for stereo replay! 

Some may criticise this deliberate in¬ 
compatibility. However our justification is 
that just as a 2-channel recording rarely 
sounds as good on mono, a 4-channel 
recording should not be expected to sound 
as good on a conventional stereo system. 

For this reason the 2-channel mix session 
and the 4-channel mix session were 
scheduled approximately one week apart, 
to allow our judgment of balance to be 
unprejudiced one way of the other. 

Whether heard in two channels or four, 
disc, tape, cassette or cartridge, this 
recording should provide musical and 
technical critics with much food for 
thought. © 


NEW BOOKS 

JUST A FEW OF THE THOUSANDS ALWAYS 
INSTOCK. CALL IN OR WRITE GIVING YOUR 
REQUIREMENTS. AH books reviewed In 
'Electronics" can be ordered from us 


JUST RECEIVED 

HOW TO LISTEN TO THE WORLD 
New7thEdn.: $4.40 

RADIO AMATEUR'S HANDBOOK 
1973A.R.R.L. $6.95 

WORLD RADIO & TV HANDBOOK 
1973 ((^mplete Guide to World's 
Short-WaveStations): $5.95 

A.R.R.L. ANTENNA BOOK iTsB 

A.R.R.L. RADIO AMATEUR'S V.H.F. 

MANUAL $4.35 

AMATEUR RADIO TECHNIQUES - Pat 
Hawker (RSGR; $6.05 

BASIC ELECTRICITY - 5 volumes 
combined; $14.65 

BASIC ELECTRONICS CIRCUITS - 2 volumes 
combined: $7.30 

BASIC ELECTRONICS - 6 volumes 
combined: $16.50 

BASIC INDUSTRIAL ELECTRICITY - 2 
volumes combined: $7.30 

BASIC TELEVISION - Technical Press, 

Three volumes in one—Just out I $11.45 
ELECTRIC GUITAR AMPLIFIER 
HANDBOOK $5.45 

FIELD EFFECT TRANSISTORS - Philips Ap¬ 
plication Book as reviewed in ''ELEC¬ 
TRONICS'' JUNE Issue. $3.45 

GENERAL ELECTRIC SEMICONDUCTOR 
DATABOOK $8.75 

HI-FI AND TAPE RECORDER HANDBOOK - 
King $6.80 

PAL RECEIVER SERVICING BY D. J. Seal 
— A new book I Profusely illustrated 
in colour,highly recommendedi $11.90 

PIN POINT TRANSISTOR TROUBLES 
IN TWELVE MINUTES $7.35 

RADIO & ELECTRONIC LABORATORY HAND¬ 
BOOK SCROOGIE. New 8th Edition $15.00 
R.C.A. SOLID STATE POWER CIRCUITS $8.50 
R.S.G.B. RADIO COMMUNICATION 
HANDBOOK $13.76 

SOLID STATE SERVICING - HI FI, TAPE 
RECORDERS, etc, RCA publication: $4.65 

TRANSISTOR AUDIO & RADIO CIRCUITS, 
Genuine Mullard circuits $3.50 

TRANSISTOR EQUIVALENTS-- European, 
American & Japanese $3.00 

TV SERVICING GUIDE Arranged by 
Trouble Symptoms — Deane & Young. 

Our best seller I $4.00 

MAIL ORDERS BY RETURN. . . PLEASE ADD 
50 c per parcel postage fVIcK 70 c per parcel 
Interstate 

TECHNICAL BOOK & 
MAGAZINE CO. 

295299 Swanston St. 

Ph.663 3951 MELBOURNE 3000. Ph. 663 2849 



ELECTRONIC ORG 

Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 


SERVICE 

BILL TURNBULL offers you 
service on Hi Ficjelity equipment 
tape Recoriders, Communication 
Receivers anid Electronic Test 
Equipment. 

All work guaranteed 

BILL TURNBULL 

UELLALONG ROAD, 
CREMORNE. N3.W. 90 4825 
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MARKETPLACE 


FOR SALE 


MULTITESTER parts, moving colls with needles, 
meter scales, 3 terminal rectifiers. Send for price 
list. Watson-Wlll Co, Box 130, Valley, Brisbane 4006. 


POWER SUPPLY 12.6V DC 3A regulates to less than 
0.2V from 2^10-270V (no taps) 45-60HZ Input. Full 
overload and short circuit protection. Manufac¬ 
turers' surplus, brand new In cartons. $29.50 plus 
freight. PO BOx 360, Brookvale, NSW 2100. 


SUPER BARGAIN PACKS from MICRONICS . . . 
RESISTORS V 2 W, Iw, 5%, 10%, Top Quality, Ideal for 
servicing or V.H.F. work or for Hobbyist —100 for $1. 
POLYESTER CAPS 10% tol., 160, 270, 400v Asst. — 
100 for $3.50 (No junk). CERAMIC DISC CAPS all 
miniature — 50 for $1. ELECTROLYTIC CAPS 
(Good quality) — 25 for $2. TANTALUM CAPS 
(Mixed) — 20 for $3. POTENTIOMETERS (Mixed) 
dual, single, switch and Tab pots — 10 for $2.50. 
EXPERIMENTERS' DIODES - lOfor 50c. Post and 
Pack 20c or extra for heavy parcels. MICRONICS, 
P.O. Box 175, Randwick, N.S.W. 2031. 


ELECTRONICS — SHEET METAL — PLASTICS. 
Established Queensland manufacturing company 
offering facilities, premises, management and staff 
wishes to receive offers from companies or In¬ 
dividuals Interested In joint venture, acquisition, or 
product manufacture under licence. In the fields of 
electronics, sheet metal, plastics or allied Industrie^. 
Replies to: MANAGER, Box 1245, GPO, BRISBANE 
4001. 


CRO 5" Heath 10-12 with extras $90.00. RF Signal 
Generator. Heath 16-102 $40.00. Valve Tester, Heath 
IT-21 $35.00. All for $150.00. 17 Attunga Road, 
Miranda, NSW. Phone 524 9929. 


CRYSTALS for CB 27.240 and 26.785 MHz, V4ln pin 
miniature. $6 pair. Post free. Shalley, 127 York St, 
Sydney. 


NEUMANN Disc cutting lathe VA 32 Ex cond $3000.00 
O.N.O. T. Mitchell, 97 Betula Ave, Vermont, Vic 3133. 
Melb. 8743377. 


PRINTED CIRCUIT 
BOARD 

PROTECTIVE COATING 
FORMULATED SPECIFICALLY FOR 
ELECTRONIC APPLICATIONS 
COMPLIES TO MIL. SPECIFICATION 
1.46058B 

DATA SHEET UPON APPLICATION 
TO 

INDUSTRIALAND MEDICAL 
ELECTRONIC COMPANY 
6th FLOOR, 

288 UTTLE COLLINS STREET, 
MELBOURNE 3000 VIC. 
PHONE: 63 9258 


PROTECTOR 

ALARM SYSTEMS 
SALES SERVICE INSTALLATION 


i Alarm Modules, Electronic Eyes, | 
Photo Sensitive Cells, Radar, 
Gas/Heat/Smoke Sensors, Sirens, I 
Bells, Pressure Mats, Door Monitors,! 
Car/Caravan/Home/ Office Hold-f 
Up Factory Alarms, Key Switches, I 
Reed Switches, Relays, Shockl 
Recorders, Aluminium Tape. You | 
Name It, We Have It. 

Send 21 c In Stamps For Catalogue. 


SHOWROOMS 
119 Pittwater Rd.. Manly. 

10 Crinian St., Hurlstone Park. 
Phones 977 6433 or 55 7151. 
ADDRESS ALL MAIL TO 
R.C. PROTECTOR ALARM SYSTEMS 
Box226 P.O. Brookvale. 

N.S.W.2100. 


PARTS new SCR'S TC44 30V 1A, 80CT 4 for $200.00. 
Tab CAP'S 1 pr. Tant, CAP'S 80c. Used SCR'S C106 
50V 4A 50c post paid. C. BAKER, BOX Q 113, QVB 
SYDNEY. 


BACK Issues Electronics Australia stocked, 50c each, 
prompt service, post free. T. Weir, 56 O'Connor 
Street, Haberfield, NSW, 2045. Phone Sydney 
798 7569. Wanted to buy copies also. 


MONSTER CLEARANCE SALE!!! Yes we are selling 
off all these lines at MAD prices so HURRY and 
stock up now. This month's specials: Polyester Caps 
(10%) .0022/ 400v — 20 for 20c, Ceramic Disc. 
.001 / 500v, .0027/ 500v — 20 for 30c, Experimenters' 
diodes — 10 for 50c. SEMICONDUCTORS: BC108 — 
10 for $2.90, EM402 (can be used as EM401 as well) — 
10 for $1.90, 2N3055 —$1.50 ea., 2N1305 — 50c, 1N662, 
1N3666 — 10c ea., AC106BR (Triac) — 80c ea. Top 
Quality I.C.s Audio amplifiers PA234 IW RMS Audio 
amp., supply 9 to 22v, output 8, 16 or 22 ohms — only 
$1.95 (Incl. Circuit Diagram). TAA621 4W RMS Audio 
Amp., supply 9 to 22v, output 8 or 16 ohms — only 
$4.50 (Incl. Circuit Diagram). ZENER DIODES 
(ITT): ZG series (400mw) 1, 2.7, 4.7, 6.2, 10, 15, 18, 27 
volts — 30c ea. or 10 for $2.90. ZM series (l.lw) 3.9, 
4.7, 5.6, 6.8, 12, 15, 18, 27, 39, 56 volts — 65cea. or 10 for 
$6.20. ZL series (lOw) 3.9, 6, 6.8,7, 8, 8.2, 18, 27, 39, 180 
volts — $1.20 ea. or 10 for $11. TANTALUM CAPS: 
Top Qualit*' miniature type, 5, 7, 30, 40uf (3v), 4, 7uf 
(6v), 5uf (lOv), 1.5uf (15v) — 10 for $1.70. 

POLYESTER CAPS: Top Brand 10%, 160v — .001, 
.012, .015, .018, .033, .039, .056, .068 — 10 Of onO value 
for 50c, .12, .15, .18, .22 — 10 Of one value for 70c, .27, 
.39, .47, .56, .68, .82 ^ 10 Of one value for $1. ELEC- 
TROLYTICS: lOuf/50v, 47uf/lOv — 10 for 50c. 
CERAMIC DISC CAPS: lOpf, .001/ 50v, 68pf/ 3kv — 
20 for 50c. TRIMPOTS: miniature PC type (10mm) 
500, Ik, 5k, 10k, 25k, 50k, 100k, 250k, 500k, IM, 2M — 10 
for $1.60. RESISTORS: 10ohm, 1%, ’Aw — 10for 80c. 
SPEAKERS: 6x4 inch, ideal for Car Radio, TV etc. 15 
ohm VC — $3 ea. (P.P. 50c). Bank of 4 Push Button 
switches Push on / off — 50c. ROTARY switch (2pol, 
3pos) — 50cea. Tag Strips: 10 lug — 20 for $1, 3 lug — 
20 for 30c. TRIMMERS: 12-120pf — 10 for $1. COILS 
Miniature (IR.F., 1 osc 3IF) — 5 for $1.60. COPPER 
CLAD 90ARDS 6"x3" — 10 for $1.50. FERRIC 
CHLORIDE ETCHANT (Solid) 100 grm bag — 40c. 
MICRO-PACKS at Incredibly low prices. 
RESISTORS 5%, 10%, V 2 W, Iw Ideal for servicing or 
V.H.F. or hobbyist — 100 for $1 (Top Quality). 
POLYESTER CAPS, Top Quality 160v, 270v, 400v, 
10% tol. in a range of values — 100 for $3.50. POTS, 
dual, single, switch and Tab pots (Not Rubbish) — 10 
for $2.50. CERAMIC DISC CAPS mixed — 50 for $1. 
(Miniature). ELECTROLYTIC CAPS mixed — 25 for 
$2. TANTALUM CAPS asstd — 20 for $3. (Good 
quality). HURRY! HURRY! stocks cannot last. Post 
Pack 20c or extra for heavy parcels. MICRONICS, 
P.O. Box 175, Randwick, N.S.W. 2031. 

SPEAKER BOXES 
RECORD STORAGE 
CABINETS 

Equipment Cabinets 
Built and Polished 

or as 

PRE-CUT KITS 

To Order 

Direct From Furniture Factory 

B.W. PRODUCTS PTY LTD 

105A Annandale Street, 
Annandale NSW 2038. 660 3708 


SERVICE 

CONVOY INTERNATIONAL OFFERS 
SERVICE ON ALL HI-FI EQUIPMENT 
AT SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you usa You will be amazed at the im¬ 
provement in performance for such a small 
charga 


PTY/LTD 

CNR. PLUNKETT Ef MACLEAN STS, 
WOOLLOOMOOLOO - 357 2444 OPEN 
THURS NIGHTS & SATURDAY. 


Cowiou 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
162 Beaconsfield, 2015. 


COMMUNICATIONS RECEIVER, Hallicrafter, TRIO 
or similar. State age, condition and price in first 
letter. Gatsby, PO Box 791, ROCKHAMPTON, 4700. 


$1 PAKS20X lOvSIL NPN TRANS. 15 X i/jWZENERS. 
SURTRAN, BOX 317, GPO, SYDNEY. 


TWO MTR 25-151 series STC mobile radio. Two mtr 10- 
151 series STC mobile radio. Working order. A. 
Manwaring, PO Box 15, Stockinbingal, NSW 2725. 


SELMER elect. Organ, out of order. Looks as new, suit 
rebuild. H. W. Unger, Alectown, via Parkes, NSW 
2870. 


FTDX 400 Complete with matching spkr and 
microphone original condition and packing. $400.00. 
VK6SV, Koolan Island, West Australia. 


MAIL ORDER, lovely Panda radio kit, AM band in 
very high sensitivity. High power, easy to build up. 
$6.55. We sell all kinds of electronic parts at very low 
cost, wholesale prices. Send a postcard for free 
^catalogue to Salesian Trading Co, 1026 Kings Road, 
RM 22, Hoi King building, 2nd Floor, Quarry Bay, 
Hong Kong. 


Untested transistors T02 to clear 20 for $l posted 
to HARLEY, 87A Clancy St, Boulder, WA 6432. 


E.M.I. BTR 1 C Studio tape recorder with many spare 
parts, mechanically in good order but needs new 
electronics. Weighs 4CWT! J. Goding, 347 1511 BA, 
347 2674 AH, Melbourne. 


COLOUR TV 
TEST EQUIPMENT 

What equipment is needed? 
Can your present equip¬ 
ment be updated at low 
cost? 

Check with A.T.C. first 

AUSTRALIAN 
TRANSISTOR CO 

P.O. BOX 74 

MOUNT WAVERLEY 3149 


EVERLUX 

COMPUTERS 

In vinyl case, calculates addition, 
subtraction, division, multiplication, 
and ail manners of multiple com¬ 
putation. 

Complete with conversion chart — 
$4.90 post free. 

EVERLUX CDMPUTERS 

PO Box 201 
LIDCOMBE2141 
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TV-Rental-ServIce business for sale, shopping centre 
seaside resort 20 miles north Brisbane. Long lease, 
dwelling available If wanted. $8500.00, O.N.O., In¬ 
cludes van, equipment, stock A.V. and 40 TV rental 
sets without last $5000.00. Ph. 844168 Brisbane. 


POSITIONS VACANT 


Experienced Co-ordinator 

Preferably with some technical 
knowledge, but not essential for 
AMV4 Albury-Wodonga. 

Presently gearing up for colour to 
commence March 1975 — send 

particulars to: 

"Vacancy", PO Box 444, 
LAVINGTON NSW 2641 or 
phone Albury 25 1444 and 
reverse charges. 


Experienced 

Technician 

Nl Transmitter work involved — for 
AMV4 Albury-Wodonga. Grading 
negotiable. Send particulars to: 

"Vacancy", PO Box 444, 
LAVINGTON NSW 2641 or 
phone Albury 25 1444 and 
reverse charges. 


READERS SERVICE 


TAPESPONDENCE club — Would you like to start an 
overseas club? Write giving your name and address 
and phone number, a meeting will then be arranged. 
If you are country, interstate, or NZ also write. 
Details will be posted as available. PO Box 311, 
Milsons Point, NSW 2061. 


ATRA the club that makes friends with your tape 
recorder (reel or cassette). SAE, Box 970, GPO, 
Adelaide, SA 5001. 


RADIO, tape, stereo, repairs etc. Friendly hobby 
class, no exams. Thurs. 7 PAA. Public School, 
Wellington Street, Bondi. Details 698 1694. 


PRINTED BOARDS for hobbyists and amateurs. Send 
me your circuit schematic and I will produce circuit 
boards to your specifications, one off or quantity. 
BLJ Electronics, 6 Thorn Place, AAt Pritchard, NSW. 

DONT MISS OUR 
NEXT ISSUE! 

By special arrangement with Dick 
Smith Electronics Pty Ltd, the October 
issue of Electronics Australia will be a 
truly historic one: the first ever to in¬ 
clude a complete 64-page electronic 
parts and kitset catalogue as a FREE 
lift-out! This is in addition to all the 
usual features, of course. And among 
the many constructional projects will 
be a new low cost digital voltmeter, 
very easy to build and get going. 

Make sure of getting your 
own personal copy — order it 
now from your newsagent. 


TUDOR RADIO 


L E. CHAPMAN 


ESTABLISHED 1940 


103 ENMORE ROAD, ENMORE, NSW 2042. 
PHONE 51 1011 NEW POSTAGE RATES PLEASE ADD EXTRA 


B.S.R. CERAMIC 
CARTRIDGE 
STEREO $4 



Morganite and IRC resistors. At least 33 values. 
Suit transistors, radios, TV etc., $2.00 per 100. 
Pack and post. 25c. 

100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 

50-ohm POTS ideal for Ext. Speakers. 50c 
each. 

250 mixed screws. BA, Whit., self-tapper bolts, 
nuts, etc. $1 bag plus 25c post. 



Tuning and Balance 
Indicator Meters $1.50 


Siemens Super quality 

4MFD Cross Over Network Condehsors 

60 cents 




E .IN-- 

No 


Tuning Condensers 
50 cents 



Permeability Tuner 
Ideal for Homodyne Tuner $2.50. 



learnt 

A.TKMO 



"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


If unobtainable 

For 1 sq. yd. as above send°$2.00 
For 2 sq. yds. as above send S3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 
Phone: 56 2780. 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption. 
"INNERBOND" is light, clean, dust-free and 
easy to handle. Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration. 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or fungus and is vermin 
repellant; "INNERBOND" at 16oz sq. yd. has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en- 
closures for sound absorption. 


BUILD THIS LOW COST 
8" REFLECTOR 
TELESCOPE 


Write for informative 
FREE catalogue 
or 

send $1.90 for our 35 
page illustrated 
instruction manual 


AMATEUR ASTRONOMERS 
SUPPLY CO. 

11B Clarke Street, 

Crows Nest, Sydney 2065 
Phone 43 4360 
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Reader Information Service 

Here is a convenient and easy way for you to get additional in-^- 
formation about products or services advertised in this issue. Just 
fill out the coupon stating the information you require, cut out the 
coupon and post to: 

' Reader Information Service, ELECTRONICS AUSTRALIA, 

Box 157, Beaconsfield 2015. 

Note: Please list only one advertiser and product per coupon. 


Post to: ELECTRONICS AUSTRALIA. 

Box 157, Beaconsfield 2015 

Advertiser . Page . 

Product .. 

Your Name . 

Address . 

. . Postcode . 

Position & Company . 9/73 


Post to: ELECTRONICS AUSTRALIA, 

Box 157, Beaconsfield 2015 

Advertiser . Page . 

Product . 

Your Name . 

Address . 

. . Postcode . 

Position & Company . 9/73 


CLASSIFIED ADVERTISERS 


To the Advertising Manager, ELECTRONICS Australia, Box 162, 
Beaconsfield 2015 

• Rease insert the following advertisement in the issue 

t Tick the classification required j 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS ; 



lnd» to Advertisers 


ACE Radio 

34 

ACI Ltd 

30 

Adcola Products Pty Ltd 

no 

Akai Australia Pty Ltd 

6 

Amalgamated Wireless Valve Co Pty Ltd 

44 

Amateur Astronomers Supply Co 

127 

Amplion (A'sj’a) Pty Ltd 

99 

Australian General Electric Pty Ltd 

54 

Australian Musical Industries Pty Ltd 

IBC 

Australian Transistor Co 

126 

Bleakley Gray Corporation 

18, 112 

Bright Star Crystals Pty Ltd 

117 

British Tobacco (Hallmark) 

OBC 

B. W. Products 

121 

John Carr Pty Ltd 

63,64,65,66 

Cema Distributors 

109,111,113 

Maurice Chapman Pty Ltd 

25 

Classic Radio Service 

60 

Collier MacMillan 

98 

Convoy International Pty Ltd 

96,97,87 

Deltch Bros 

56 

ED& E (Sales) Pty Ltd 

76 

Edge Electrix 

101,117 

Electron Tube . 

108 

EMI (Australia) Ltd 

68 

Everlux Computers 

126 

Fairchild Australia Pty Ltd 

123 

Feirson 

113 

Richard Foot (Aust.) Pty Ltd 

107 

General Accessories Ltd 

. 78 

General Electronic Services 

39 

Goldring Eng. (A'sia) Pty Ltd 

70 

Haco Distributing Agencies Pty Ltd 

36 

Hagemeyer (Aust.) 

52 

Ham Radio Suppliers 

88 

Hewlett Packard Aust Pty Ltd 

7 

Honeywell Information Services 

5 

Industrial & Medical Electronic Co 

126 

Instrol Hi Fi Centre 

8,9 

International Correspondence Schools 

115,89 

International Dynamics (Agencies) Pty Ltd 

59,94 

IRH Components Pty Ltd 

23,90 

Jacoby Kempthorne Pty Ltd 

IFC,32 

Jacoby Mitchell & Co Pty Ltd 

12,104,105 

Ka-Zap 

115 

Kitparts 

118 

KItsets Australia Pty Ltd 

120 

Lazar Electronics 

38 

0. T. Lempriere & Co Ltd 

37 

McMurdo 

46 

Marconi School of Wireless 

33 

McGills Newsagency Pty Ltd 

103 

Modern Electronics 

87,113 

National Radio Supplies 

92 

N. S. Electronics 

26 

Natsound 

100 

Parameters 

40 

Philips Industries Ltd (Elcoma) 

3 

Plessey Ducon Pty Ltd 

42,74 

Plessey Rola Pty Ltd 

82 

R. C. Protector Alarms 

126 

Radio House Pty Ltd 

84 

RCS Radio Pty Ltd 

86 

RItebuy Trading Co 

5 

Riverina and NE Victoria Television Ltd 

127 

Sato Parts Co Ltd 

78 

Schober Organ (Australia) 

125 

Scientific Electronics Pty Ltd 

4 

Seecom Electronic Components 

73 

Dick Smith Electronics Pty Ltd 

14 

Stotts Tech. Correspondence College 

61 

Sulco Pty Ltd 

40 

T&M 

101 

Technical Book & Magazine Co Pty Ltd 

102,125 

Tecnico Electronics 

40 

Tectronic 

50 

Troubadore Records 

124 

Tudor Radio 

127 

Bill Turnbull 

125 

Union Carbide Australia Ltd 

27,72 

United Trade Sales Pty Ltd 

4 

W. H. K. Electronics 

86 

Wardrope & Carroll 

53 

Weston Electronics Pty Ltd 

69 

Willis Trading Co 

38 

Wireless Instituteof Australia (NSW) 

119 

Wonder Wool Pty Ltd 

127 

Yunker Electronics 

93 

Zephyr Products Pty Ltd 

80 
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If you'd like to know more 
write to us for the TEAC Catalogue, 
price list and franchised dealer list. 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd., 
155 Gladstone Street, South Melbourne 
Phone: 69 5888. Telex: AA 33037. 

619 Pacific Highway, St. Leonards, N.S.' 
Phone: 439 6966. 


The sound of perfection 


ean Distributors: New Zealand; Direct Imports (N.Z) Ltd., 590W Southampton St., Hastings. Phone: 89-184. Fiji: D. Jeevan & Sons, 87 Gumming St 
,P.O. Box 148), Suva. Phone: 22710. New Guinea, Paul Mow & Co., Box 449, Lae. Phone: 2953. 























Whythou^^itftil 
people are smoking 

Hallmaik 


Hallmark aren’t like 
conventional cigarettes. 

It’s the filter system 
that makes them different. 
There are two filters; 
one for smoothness, 
the other for mildness. 

So the smoke is 
more refined. But the 
good tobacco flavour 
still comes through. 

Give some thought to 
Hallmark. They’re worth 
thinking about. 


Hallmark Dual Filter 
Wirth diinkinff about 

^ WH1015 E.A.F.P. 















